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lodevelopyourowncuslDmisedpackages 
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shnuld leniember thai no conipuler 15 a to 
until It IS liealed os ane. Megabytes of nm 
niemon/ mean iviy little if the oppliaitiuii , 
badly implemented or lrh>iiil. In contrast. 
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Employment 



David A. Buctianan 



W! 



will work in 

ike? This h 

neglectpdquesti 



unlikel) 



and It 



jithe 



lijreseeable future, EmpJDv 
will shift as some ocoxpatiiins decline and 
become obsolete, other otcupatinns grow 
and new ones emerge. Levels oi unem- 
ployment are determined more by the 
complexities of world economics than bv 
I technological innovations. The feai 



lenglhe, 



that 

British dol 
Work, as a way of spending aht>m h 

out of fashion. The quality of working 
formanypeople will, however, bcaffecl 
by the. ubiquitous chip, The objcchve 
this article is to examine the character si 
of this new technology ar 



nange oi 



expert 



the castle hail where Joan was Wed, ti 
the Earl of Warwick that her t>ody has I 
completely burned. 



THE MECHANIZATION OF 
HTSTEBT: 



WORK 
IN THE 
COMPUTER AGE 



We are preoccupied with 
Britain's economic problems. ' 



re dangerous, unhealthy, dirty, lui. 
nt and boring. Computing and control 
ovices that are cheap, reliable and power- 
:1 will reduce unit costs and improve the 
uality of many goods and services. Be- 
Bving that we must use this technology 
nd that it will be beneficial to do so, de- 
ate has passed beyond the "if" and 



occupational knowledge . 
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I Bell, "In the posHrdujitridl 'if 
nitnl ikill becomes the base af 



Ihe appropnale adju; 



id bv relocahns the 
116 ot the working fK)|.ulati 
redundant. Theti adipt 



thewotkforcewi 






happen! 
labuultl 

mtBlandinfi 



isstillinevetyday 

with the program ...^ 

devices are usehii for 



sibie Bi. 1 n og 

cumpri-hLnaion t thoii. hodonolhaie 
the nccessarv speciilized knowledge 
Opening up i ealcuhlor or a mierOLDm 
puler gives the unmihaled no idei at allot 
hovi the th ng i\ orks 

Professir Dcnald Michie, of the Math 
ine Intelligence Unit at the University of 
Edinburgh, has recently warned about the 

self-programming computers whose reas- 

ighlighled in compan- bv even their human creators. The lend- 
...,...^. TV.....U, „;.... ,1: .^.-.-.pology lo become more 



Sc of modem industnal 
lould not be suprised 



technologies and fo adapt to the changing 

Lomt ouhnoded and who lack the educa- 
hon or the mental attitudes to adapt to 
change '.W) 

Because ot the level ot education requir- 
ed, memlership 0/ the technocracy will be 
limited, and tough to achieve. That graup 
will control key social decision -making 



isenij lor companion pur- 
■ they can both be held in the 



opaque 

ledge and skill pre' 



filling up with mysli 






r. This ( 






held in hi 



edi 



similar purposes. W 
the calculator applies 



= new pressures on 
ne eaucanon system. Those seeking ac- 
ess Id the technocracy will demand more 
ippropriate primary and secondary edu- 
lal further and higher 
opportunities for re- 
ipping up individual 



ons. Then 



npiex, devices than 



the humble abacus. Microprocessor 
devices in general are able greatly m ex- 
lend human abilities, but they are mysteri- 
ous machines. Although fairly easy lo op- 



denly and dramatically widen Ihe psycho- 
logical distance between most of us and 
Ihe devices that we useand see around us. 
This will be a commonplace feature of life 



Building one's own cal 
from a special kit of p 

Microprocessors thus 
togical distance between 


cal devices, are lechno 




Honing can easily be un 



. ion in political 
decision making, particularly on techno- 
logically controversial issues. Psychologi- 

widens the social distance between tech- 
nocrats and everyone else. 

The ijualitv of working life 

only factor that influences the quality of 
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ABACUS VERSUS CALCULATOR 1 


ABACUS 




ORIGIN 


years old 


Recent; ,970a. 


CONSTDtlCTlON 


Simple, 
lew. 


Complei, 
many. 




lew cheap tools, 


many technologies 


CAPABILITIES 


FourarilhrnatiQ 


Potentially unlimited range 


OPERATION 


□thenoiae slow. 


very fast. 




^iS^^ 


High; 




MAtWTENANCE 


5>mple. 




sually 
lavoto 



* 3 useolcapaoniesandchallengi 

t S InlrinslCBlly meaningliil worfc 
> 6 socially meaninglu I work 
>n with others 



• 9 responslbllltv 



less use of human knowledge and skills, 
and that provide fewer opportunities for 






Operators in fully automated c 
processing pbnts, for example, 
high degree of autonomy, respo 
and conlroi over the pniduction i 
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s places an those who desi| 
this technology a n^sponsit 
,ier the social and psydiologii 



revolution that 
it is handled with 



The 



V typii 



ing and cJlallenRins work, 
essor key puncher, or an 



office inform 

tion much broader than the comentional 

secretary. 

The hiture quality of working life will 
therefore depend on how work is organiz- 
ed around the new technology and not 
directly on the technology itself. Micro- 
eletlronics applications, however, du ap- 

from work the nine components listed 
above. Research has also shown that when 
these components are absent, indifference 
and job dissatisfaction result. This may 



ahon through mi 
ilomatKallv enha 
ork Much depei 



e the last world war 

croprOLe^sors will nol 
ret the expcncncc ol 
ids on how the new 
lul.cdandDnhono^^ 
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9 Comprdiensive utilities. 



• Mulii-langiiage (languages supported 
include Basic, Cobol, Fortran, APL, 
Pascal etc, 

(1HM and Dealer enquiries invited. 
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Maintainthelead with Acorn 6809 



Technology leader in microprocessors 

available from Acorn 

iputer with full supporting hard- 

eurocard paired with the 

Acorn VDU interface at a special 

introductory price. 
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Living with the Revolution 



"Ooh" 



..ting c 



worked in Fleet Street. "You've got one 
Those^' He picked up the remote cont 
for the TV and stared wistfully at the b< 

thoushl it was a calculalori" he said. " 



'At first all went swimmingly 
in (he typing pool. ' 



lelly. How 
He blotted 



of those IMngs (or 



Dallas 

"And you've got a rei 
OhlDok,ilgetsthosew. 
How do you do thai?" I 
Oracle glowed fretfully across th 
sensed that I was going to have 
the usual apologies, 

"What do you use it for?" he 
in embarrassing question. 



ingsa 



Prcstel — but if you're luckv, it'll lell you 
how much Sainsbuty's are asking for a 
bottleof British sherry in Coulsdon, , ," 

It was at that point that I realised the 
Communications Revolution was failing 
apart at the seams. We're never going lobe 
ready for it, I launched into the foDowing 



"As for the typewriter, it's an IBM 
golfball with a cotiecting ribbon that lifts 
half the mistake off the page. The regis- 

portable, , . won 



e than 



in fact. My typing 
speeu IS Slower, oecause if you hit the keys 

you hit them too soft you get a hyphen 
which you have to go back and erase. 



there 



e that damned i 



It. Tfiat 






"TTie TV, as you ob 
control panel. It offt 

ferent ways of geltint. 

which channel you're watching. You 
also use i t to min Teledata over the pich 
ing you 








ifniursday.onlhepage 
the Tndex said would give you the latest 
Market report. 

"Oracle hfl5 nine hundred pages, 
though it doesn't use the first two hun- 
dred unless you want one of the other 
seven hundred at the time, [f it's more 
than a hundred pages from your pro- 



necessaiy to jam the thmj 
the magic eye in order to get it to work It 
was at that point we realised we couid 
actually see the little red lights on the 
channel selectors, telling us which chan- 

And that, in short, sums upour life with 
the Domestic Communications Revolu- 
tion. If as has been said Information is 



d the , 






- otherwise you 



■ at the page you 
fit's in fourparts, 
already on part 2., 



c State 



dividual tht , _ 

Robespierre help us all. But what of the 
Corporate user? Surely in the world of 
Critical Path Analysis and Flow Chart 



for all 



system has no way of getting all [1 
formation you want on to one 
despite the little tweaker that give^, vuli 
either the top or the bottom of the page in 
what looks like unstrelched Tanavision. 
You have to wait for the slow reader to 
catch up. 

"Then, having discovered thai only half 
the information you want is on page 47ii, 
you have to go back and comb through the 
'--■■ '-- — find the rest of 



Not a 
Revolution will suffice 



. Two 






ed ™meLhing odd. Only hall 



golfballing scripts was now secretarially 
passe and definitely infra-dig. Scripts 
were piling up. and it still took iust as long 

had to do the proofreading, jusL as before. 
True, copying and collating were quicker 
But they had hired an extra gid to operate 
the thing. In the end, they had to order a 

sons Law applies equally to Man and 
Machine, il seems, The actual product was 
no belter than ii had been before. 

1 wonder how manv firms are investing 
in the Electable Office only 10 find they're 
exchanging a flexible form of lyranny lor 
an infieiible one? 

The second story concerns a friend of 

and TV facilities holshop. His big break- 
through came when he won the world 

knoc''k' TV's "ve''"oul. It was' an EFP 
(Electronic Film Froduction) tool of re- 
mi niaturi sal ion. There, in a bo> the size of 
a briefcase, were two roomsful oi VTR 
editingequipment.Theheartofil, a digital 
compuler. Hooked up between two video 
cassette recorders, working hum either U- 
Matic or 1" Ampex standards, ihis little 
baby would On or Off-line edit any 

wobblies right on cue, and had automatic 
sequencing and high-speed search lacili- 
ties. Toovenlub a sequence wassimplicity 
itself— il would stretch aulomaHcallylo fit 



ilsocheap. 



e IBM and ICL 



e infon 



■n you w 



t. Itw 



r if they issue. 
Ihatwouldbeadmilting the deficiencies, 
the system. So you giveup, and phone th 
Daily Telegraph Information Service, c 
get in the car and go out and buy the loc^ 
paper. 






kred 



pressure to present an upmarket, u[ 
dated, micro-chip image to its gold chi 
clients. Under this pressure, they spei 
fifteen thousand pounds to bring in 

the other miracles like collating, copying, 
Newmarket. It 



suppose 



letters on a burgundy background, 
justing the Brighhieas only brings up the 
background as well — while the Contrast 

the previous generation of TV receiver 



jghly-involved, managetnent-motivali 
decision-taking and participalmg Si 
bathful olsecretaries. In short, my falhe 



century eve 




.ngenious and nee- 

iett- Packard wrisf- 

birthday 



Well. At Ersl all went swimmingly in the 
typing pool . . . copies of scripts were ap- 
pearing clean, ddyand fully justified from 



Palurr shmua Ihe singlr-boanl "Trkviirw" 
Sf/stem inhndMeii bif General Imtrumenl 
Minaelectrciiiks Ud. Tht syslrm. wliirh ii 
amlmlkd using n smgk-chip miciWompuler, 
Will eniAk a normal TV xl to rtCfive holh 
telephone line boseiJ tFreslell and TV-tmiis- 
mfesibn fcawrf (Qvftir unrf Oratlel mforimlion 



works on 2" VTR stan 

forgathering News). 

In this country, thi 
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ampaign-* Train.ng and infomiine 
butop. And giving the company 



iR industry can't. Because on 
ic bought the stuff, my friend « 

lecondaiy You get the odd Chairman \s 



I. Just as we hardly e 

in the information indust 
lo find out any tiling we 1 



is need. Keeping up with the 
.. Bad marketing advice. Fear of 
eft behind in the New Technology 



they've 
-it. Once 
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equipped TV .tu 




Keynes, Allhougl- 
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only part of the s 




egularlyu 


fidisthe 




studio 
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lasbuiltaTVstudi 
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FOR 

THE DISABLED 



SlyTlho" 
i spaang. 






vned Ih 



slow 



ividu^ 



inopi 



Ithuugh innovahuni of then 



Research . ^ 

There is a revolution in this country and Electronic EngineeringDepartmento/ along thi 

which I want to tell you aboul. It is a trig's College, University of London, lo ler. The type and number ol 

shi4ggle in which the ammunition is investigate methods of increasing the rate will depend on the speofic a 

supplied by comrades engaged in the al which severely physically handicapped physical capahbties of t 

nea*y Microchip Revolution and ultimate people cancommunicatebyutiKsing avail- --"■--i^ ' — „^»w,.K„™, 



the desired Chan 



In Britain, there are IV: milLon people 
About 30,000 b, 



)logy in Ihe 



of t 



■of the r 



naged. They belong to 

passionate sodety. Handi- 
nes singly and seldom has a 



iBng V, 



a person with good han 



e. It isbased on the standard NASCOM the matns, 

licrocomputerboardandpa kaged no The NASCOM 1 was chosen for its 

riefCflSefortransportabiLtv So ke on a ai ability, versaSlity and cost As very 

■ side of the case allow direc onn Bon ev, ommunicaton equipment outside the 

he aenalsockelofadomesti ee on PU SUM range have been approved by 

also an enormous vana Bon in the types of The prototype M.A.C. ha been de aged that M. A C, could be constructed by 

handicap, needs, and Ihe residual physical eloped in association with London an enthusiastic volunteer since the 

or mental abilities these people have." school for pupils with mo nd NASCOI^ is supplied in kit form. The 

Letusconcentraleononespedficgroup communicahon handicap, I h been am a ol [he NABCOM 2 is a blessing in 

- those who suffer from ce^bral palsV ■"'^'^ ^^ " ^' ^"''^ "''' ^''^"''"' "^ ^ '^ ^ "' ^'"''" " '' ""'^ """' ^^"""^ 



Cerebral palsy manifests itself as a loss of 
voluntary muscle control which ranges 
over a broad spectrum from slight hand 

of virtually all parts of the body is grossly 
accentuated or absent altogether. Cerebral 


uses a matrix selection 
was duplicated on the i 
reduce the amoum of 
volved and resulted in 
the new equipmen 


by two oo ope 
method and this 

Features and 


Ived hardware problen 
inelegant soluhons which ma 
able for construction by 
without proper test eqipmen 
once debugged and ru 
Ginfmwdn 


eare.asyet 

ning, the 
iF=Sr54 ». 


and everyday survival somehmes 
depends on someone being on hand lo 
cater for the basic physical necessities of 


1 


^*=P^ 
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Nascom Microcomputers 

N0 1 & 2 for choice! 



NASCOM - 1 or 2. This ever popular all British 

microcompulcr which comeH faclnry fresh as 

supplied hy the manufacturer. A whole range of 

ions BTid expansions both hardware and software 

arc available now. 

Price: NASCOM-1 £125 (kit) 

£140 (assembled) 



2. This new desktop version of 
inicnded to help the hobbyist or 
l\- iissembled with power supply 
i-ic suitable for both Nascom - 1 

II- adds a 




British micro. 
; DC 80 - 1 £295 .00 
DC 80 - 2 £460.00 
Case Only £35.00 



icoustic coupler for 

telephone handset. 

Price: BCC 80 - 1 £405.00 

BCC 80 - 2 £535.00 

Case Only E85.00 



PML offer a full n 



uipment, ask for our price list and similar vi 



IS of the Rockwell AIM 65 



II shortly be offering a NASBUS to SlOO expansion and c 



PQ|lfn|«|a Forby Hi>use. 18 Market Place. 

__- ^^ Brackley, 

MKrOSyStCltlS Northants NN1.3 5SF 

■ iMaMiAafl Telephone Brackley (0280) 702017 

LimiCea TdexUkra %2U7 



MICROTEK 



^elt-conloinad with Ihree dislini:! op 

compuling lo fulfill your hobby or 
Isisure needs. In small bu«<ne» lo 
promolo oHitiency. In industry end 
raseorch serving □ vilol need. 

Tfw MT-BO Is quietly funclionol □"( 
remarkably reliable. So reliable Iha 
we can offer o full ON( YEAR war 
ranly. Faofure for feature, tfie MT-BO 
is tniles aheod of Tfie campelitlon 
with dopendoble performance, fast 
■ tary service, ond on incredibly 
( price. 

he MT-80 printer hos innovative 
itures usually found in printers 
1 or Ihrse times Ihe cost. 



• PAfJALLEi INTERFACE (MI-BOP) 
The MT-aOP occepis dato in a bit 
Hrallel, character serial form Dato 
:on be enlorod into Ifie printer's 

plication of an anternally applied 
DATA STROBE signol. An inlernolly 
generated ACKNOWLEDGE signal 
from the prinler indicales that the 
iccapled. A 



signal 



T> the I 



full. 



d tor 



reasons. PAPER EMPTY. 
SEltCT, FAUIT, signal ground. 

is ground, and logic + 5 VDC 
Iso provided ot the inlerface 

on Ihe INPUT PRIME pin will cleor 

>gic All input dofo and inter- 

foce control signols ore TTl campoli- 

ind are designed lo be Ihe 






. OS Ihe 



standard Centronics inlorfoce 

• SERIAL INTERFACE (MT-BOS) 
Sarlal interface signal lavols con- 
form lo th« RS-233C spacilicalion. 
The interface accepts oiynchronou 
serial ASCII input al switcfi selec- 
loble rales ol 1 10, ISO, 300. 600, 



1300, 2*00. ^800, or 9600 bi 



• IEEE-*88 INTERFACE (MT-BOG) 

the GPIB inlarnoiional standard lor 
occep'or handshaking and listener 
(unctions, and consists of 16 poroilel 
lines divided functionally into three 
groups. One group of eight lines 
carries dola byles and intedoce con- 

The second group consist* of three 
lines (DAV NRFO, ond NDAC) used 
as a control handshake (or Ihe 

The last group consists of o five 
signol rr.onagamanl bus (ATN, IFC. 
SHQ. REN. ond EOl) used for the 



CHARACTER FORMAT 

the MT-BO Series Printer corloins 

9X7 (onl printable at 10 chorocters 
per inch (80 characters par line), a 
10X7 foni printoble o' 5 characters 



PRINT CYCLE 

-1 ASCII CH/LF pair (or CR only i( 

nally transmitted ol the end o( 
-I data line, and initiolas the 

PAPfR FEED 

non-prinling popet leed rota 
(slew speed) is 10 lines par second 
Poper feeds can be initialed by any 
he following methods: 



L.F. PUSHBUTTON - Eac 



ASCII VJ CODE (VERTICAL TAB) - 
ceipt of the ASCII Varticol Tot 
(VTj code will cause the print. 



CHARACTER BUfFER STORAGE 

I bytes of FIFO dato storoge or. 
ivided in Ihe standard MT-80 






CONTROL CODES 

ddition to the pr 
sd CR. LF, VT. ai 
MT-BO series printer 

DCl —Selects the | 



DC3 — De-salecis the printer from 

DC* — Begins Ihe lorms length lef- 

Itng saquenco. 
STX — Begins verticol lab setting 

ETX - Ends vertical tab setting »•- 
quance 

— Selects the 5 ehorocter per 

— Selects Iha 10 ehorocter pw 

— Salacts Ihe 15 ehorocter per 
inch type size. 



AND INDICATORS 



CHARACTER WIDTH - 
delerm.ne whether 
•i sodware belectol 
FS, GS, RS codes] c 
10. or 15 (ha'aclen pec i 

AUTO LINE FEED ON OFF - 






two switch, 
e (us.ng Ih^ 



TRUNCATE WRAPAROUND — When 



BAUD RATE (jeriol in'^rlac^ only) . 

tomiog baud rale ID no 150. 
300 600, 1200, 2*00. *800 or 
'»600 boud. 
BI-DIRECTIONAL 'UNI DIRECTIONAL 
PRINTING - All prini speed 



!Ci(i« 



roughpul rala ii ■ 
3l priming moy b 













>. ihe I 



et«c 



IS of 



■HHHHHMHHH , . . HHHHHHH" linss 

iC'oss Ihe onlire prinloble orso A 
metar ,i provided 
licol print olignmenl 
ighl ond lighMo- 

eit printing lines. The 

HHHHMHHHH . . . HHHHHHHHH' 



belween lefl-l 



I Ihe ' 



leld 



Parallel inlerface @ £495 
Serial interfaced £525 
IEEE-488 inlerface (3 £550 
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Computer Assisted Instruction 



Bureau Package 



Laura Tatliam 



A 
MODEIUI 




pgter burciiu, PMSL Con 
Available thro ugh nui Bril. 
and the public telepho 



s. 



1 on-dem. 
i of all 



pitiBte; 

ordevisedby theL 

Those who del 

tool for training, ri 

Jlanl 

l,bytr 



bme that happens I 
and wherever a ten 
far as the PMSL m 



s any place to which a portable tenninal 



gh * roughly than is possible by conventioTii 

methods, it also, as eiperierce (part 

tenliy icularly in the USA) has demonstrated 



;rs inemsei e ^^^^ ^^^ y^^^^ ■^^ 

, computer-aided in- througha little, 

.predate that this is a ticcoupler. 

I education ir the true The pace al^ 

barrassed.otlhi 
MENTOR tcs 




liipidly developing market — I'll enlarge 
ttn that in a moment. Second, because our 
computer is i Speiry Univac 1100 series 
(which, indden tally, handles terminal- 
based applications very efficiently], we 
have tieen able to base MENTOR on the 
Sperry Univae's own ASCT computer- 
aided leasing software. 

"■niis, in our opinion, is an excep- 
tionally good all-round romputer-aided 
.(.slruction system with many years of 
usereiperience behind it," 

in keeping with their overall product 
policy, PMSL have added value to the 
ASET software packa^ bv enhancing its 
basic facilities. Their MENTOR service in- 
corporales ASET. but also gives greater 



ttaiiung tequircmcnls need graphical dis- 
plays to incorporate Ihe most soph- 
out thenomial complc'atv mvihed in this 
process The other part ot ASET that hs 
been enhanred v.Tiiim the HW^L 
MENTOR er I H i 1.^ I ni; 



ieatureolj t .. ilI 

V\hen vDo cons dir th t t. ^e 1 js jII 
this TMSL haie deiiititcd m i he 
fourSpem Univi IKXl nmputest the 

students then you can see why 1 feel that 
MENTOR IS one of the most mlere^Qng 
services to come on to the market recently 

Price-performanco ratio 

One of its virtues is that it uses a mini- 
mum of computing capacity. In mn- 
sei]uence cost | . ■ . ■ ■ 



Bureau Package 



The PMSL ci 
support problf 



omewhat uruierved by computers, 
implelely won overwhen they begin 
• a terminal. For, in conjunction with 
■ son, this method of ope ' 



s the n 



n both friendly 



possi 



ids of pounds. It was therefore 
; h) absorb the cost of support 
i. But this atuafion has changed. 






"We expect compatn/ 

training departments to be 

among our biggest users, 

on the grounds both of 

caviomi/ mid convenience." 



nan, PMSL is offering 



, people are getting more expensive and 

■ such customers need," 

, The system in use 

tomers to use the PMSL system to train 
operators in new company rouBnes. 
When I accepted the invitation to tiy Ihfe 
system formyself I found that, guided by 
the program, I was effortlessly learning a 



Another 



IS that 



language isbolti 
simple and powerful In this conlovl, 
■powerlul means that the user is not re- 
can do Even a person totally untamiUar 
with computing will lindit easy to develop 



aided instruction within f 



nd 0,000, To liiis must t 
BrtheusermuslpayforPc 
le which typically work; 



Sales or company training 



quarters for training. One custom 
company who used to send technicians i 



ouHne for entering a 
ormaHon intti the compi 
■isual display terminal. 

This same PMSL custon 
nvestigflling the use of c 



eptab 



r through a 



.ivn office 



iff and. 1.'.. I !■■ ^''-■i 1- .■■l.ind other 
Provident Finanaa! Croup mmpanies use 
MENTOR in-house to instruct sales ^nd 
other staff. ■Then; is no doubt at all In my 

soon be indispensable in aU kinds of 
o^anisaKons." David HoliDyd concluded. 
"It is cheap. It is flexible, It is totally ace- 



The Rohan Computing Collection 

gume CIPCR SDIDDSD ok:i 



Rohon Computing 



INCOMPLETE 

RECORDS ACCOUNTING 

tm 

With a PET COMPUTER 




MICRO COMPUTATION 



m3 

APPLE II MICROCOMPUTERS 
BUSINESS SOFTWARE 
EDUCATIONAL SOFTWARE 

DEMONSTRATIONS GLADLY GIVEN 
WE CARE ABOUT AFTER SALES 
SERVICE & ADVICE IS FREELY 
AVAILABLE ON MOST SUBJECTS 

SHOWROOM: 

1460XFORD STREET LONDON W 1. 

TEL 01-637-1587 

OUR CATALOGUE OF SOFTWARE 

(FOR MOST MICROS) IS FREE 



POWERFUL MICROS 
AT THE 
RIGHT PRICE 



•Multi-liser • Mull i- [asking 

• Mulii-Languagf • Hard Disc 
.Storage • Word Processing 

• Priced from under £5000 
Languages supported include - 
Basic, Cobol, Fortran. 
OI^M.Kducalional and Dealer 

pjjiNox 

COMPUTER SVSTEIilS UMITED 




Computer Assisted Learning 



Teacliers 



Rosemary E. Fraser 




This Is ITAIA 



ITMA slands for invesligationi on leaching jsslslan 

wilhamknxoinpulerasanaid.ThisislhefirsI • '*- Ptudud 
artirtma Ihree-part serieson Ihe deoelopmeni 

I Ih ITMA mit I Roxmary Fra les Oneofthe 



Roa h/mo Lb 



Idiffictiltlasksofworkin chcr 
nunicatins to people e\- used 



H 



h e become a ecu slomed to. Blackboards, We are observing teachers in Ihe class- 
h k, textbooks, workcards can be used room both with and without computers, 
b he teacher to add to the lesson and to With die teachers' help, we are beginning 





Ul 5>5rematic 
h,irdl, K,.W>^ 


r^'" 


ivbv. Hush Biirk 
r,i«:r. Shell Craht 


hiiiii UnivtT 


'rT 


duiiaHon, Nothnfi 


(2) ITMANf«- 

ITMA No;^'s 
College ,.f 


i'lLor 
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\bur Commodore PET System 

The Commodore PK'I' is Britain's best selling microcomputer 
nd the most popularcholce in every llcld:- 
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Our Dealer Network 
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Computer Assisted Learning 



Language 



George Gerhold & 
^"LarryKheriaty 



Inntfu^fie we 



II COMMON 



computer sys 
iiuthur \s<\f,iia 
purpoE 
PILOT 

COMMON PILOT ib .icfually the third 
Scncrahon ol the PILOT language, PILOT 
orij^nated at the Snn Francisco Medical 
Center where zl was designed foi 
of CA! on one of the first inlelUgi 
Inals, the Dalapoml. The origins 
ni PILOT ib sHU in circulation under the 
names Core PILOT and PILOT 73. The 
second generation of PILOT dialects was 
started when one oi us (LK) realised that 
with the addiHon of cerlam features C. 
PILOTmuldbecomea fullv-fledged aul 
or language. That, extended, PILOT t 
came part of the Western Terminal Systi 




m 



rfrm 

COMMON PILOT 



A^. 



nes, and, given its ongin, PILOT was an 
ibvioLiscindidjle. 

Preliminiirv eltorts at sUiidardizahon 
ndicated [hat there were two PILOT 
amps, one which wanted lo preserve the 
impiicih/ of Core PILOT, and one which 
vanted to develop PILOT into an author 
anguflge competitive with those used on 
he largest computers. 

Although we were firmlv in the second 
■amp, we saw no conflict tietween our 
;oals and those of the first camp. That is. 



rcided that COMMON 



names probably will have to 
COMMON PILOT prograit 



PILOT synla^ as a subset of the 


powerful 


groups as tl 


eb.is 


version. To prove this point we 




of a numbe 






of PlI OT 






on the SWTPC 6800. While 








consulted with the significa 








tended versions of PILOT 








tempted lo combine the bes 
















effort was so successful that 








merdal with the product, an 








MON PILOT isavailaWe on 








HUSO - Z80 under CP/M H 




E 




North Star DOS, the TRS SO 


TERAK 




TERC, Alpha Microsvstem 








Elmer, and on any system 
standard versions of PASC. 




d ee 




s ar" in 


irilrcan 


r mo 








pro 


Before we discuss the details 


of COM- 




nsfo 


MON PILOT we should mentto 




on large compu 


the flSsumpHons that underlie 


s design. 


sell bigger 


nami 


For reasons we have discussed 


n part I of 


Perhaps 


hen 



more oplional modifiers and con- 



if the current value of the <tnn 


Svaria 


NS is Mary and the i.%.rtent va 


lue L.f 




■n the 


T: WellSNS , your score is K 




will display the text 




Well Mary, your score Is 13. 




Subscripted variables cannol 




ded in the text field , The t>'pe in; 




the only inshiiction which is u: 


*ed to , 








IS, f..r 


asking of questions, and fur 11 


le pn>i 


tation of responses. Often ihi 


! profir 


will require a number of type In 






isaRes 


simplify the coding cmlv the col 


on (an. 


course the text field) need be ir 


,cliid«l 


the second and succeeding linoj 




The accept op code. A;, ii.. 




computer accept input h^om Ih 


eterm, 


Input characters will be actepi 


edunl 


RETURN in sensed. Numeric . 


and sir 


variables can be placed in the ti 


Bxt fiek 




uctessful if the sequence of chara 
ne text field uf the match instnH 
jund any where within the answei 
igain using the same example, 



wildcard ctiaracterB—M: payAhftgai 


accept (the^last^A:], and Jhc^n, 


■ii match 


where the second example iso match look 




the user. 


ing for the word psychologist in the ans 




fnewlab- 


wer — but it is making allowance for ; 




ndspeed- 


variety of spelling errors. Many of ih. 




, for these 




f three are P, A, and M. 






' Before describing the remaininf 


; op codes 



d intoa sunple program. 

The instructional sh'ategy is introducec 
ly the sequence of instructions and b) 
liaking the execution of any particular in 



r 



Language 



poinls with the origin 



cute only [f the last in 
successful, otherwise 
be skipped. With ih 
should be able to unc 



where we have added ar inshi 
5ave coding. All these operations 
done using the assignment fc- 



lengf hy sections of programs. Th 
Suppose we had asked the usei 



Incidentally, the spaces after th 
ate not essential, but they do seei 
legibiLty of the programs 



there must 
FEMALE. 
The compute op code. C: i 



a line starting w 

irry out the 
ns spedfied in 



usually an assignment; 
is not used. A full ran j 



dimension 999 are aUowed. The range and 
accuracy for floating point operations dif- 
fer from implementation to implementa- 
tion; in some implementations floating 

in others, using software. String opera- 
tions are also allowed. The maximum 
dimension of a string is 999, a lenRth 
which effectively precludes the need for 
string arrays. This in turn allows the sim- 
ple notation for substrings. 
String varlabie (starling position, langHi) 

structions of the following type are legal: 
C: AS (S,8)="AtiCH6fGh- 



Tha 






itring 



plele description of the i 



this purpose is 



d AS represents the s 



mplen 



IS way graphics lt 



distorted form) on anolht 
5l. TheG: inslnjclion can be use. 
ivoi the 356 ASCII codes to the i 
I'this gives the author doress tc 



hjll 



to tlw male section of 



t. This could be done by listing a number 
or alternatives on each match instrucdon, 
but only with significant effort. The pro- 
gramming can be simplified by converting ; 
all thedebmiterstocommast^lhefollow- i 
inginshucHons; 

C: AS = %A 

C: /AS / , /;, /:, /+. 

C: %A = AS 
The answer buffer (%A| cannot be edited 
directly, so the first and third instructions 

that buffer. The second instruction con- 
verts spaces, semicolons, colons, and plus 
s. After restotation of the 



[. The ■ 



G: M2SG.25e 



.ordinal. 



graphic 
appear 



either 



dited r 



3 the ai 



i only I. 



subscripted 
variables. Obviously the effect ol the 
graphic instruction is very dependent on 
the leraiinal haniware. For this reason not 
all of Ihe implementations of COMMON 

■ PILOT include the graphic instruction. 
Two file access op codes are included; 

' file input, Fl:, and file output, FO:. The 

■ lextfieldofbothoftheseinstrucliDnsmust 

able. Transfer is between the file record 
indicated and the > 



plelc s. 



used to build up or lo extra 
this sector when it is in tt 
-.The actual fUe must be en 
lo the COMMON PILOT lai 



The dimensions up ™lc l> in 
shings. Only one variable can be i 



tional language IS available 

Only one file can be ue 

MON PILOT program, bu 



1, that 



eally nc 



tine, a bbel. All variables in COMMON 
PILOT are global, so there is no variable 
list on a subroutine call. The end op code, 
E;, instructs the computer to return con- 
trol to the instnJCtion following the last U; 
instruction. If no U: inshuction is in fore 
then the E; instruction ends the prograr 
The lest field of the E: instruction m. 
contain a destination if the return point 
not to be the instruchon foUowing the I 
The syntax for the destinations is thesar 
as that for the jump instrucHon. Thoutili 
of this capability will be illustrated in p. 



tation. The first FO: i 
lered in a program is a file open instruc- 
don. Its lest field must contain the drive 
number and the file name 
The remark op code R:, is used for docu- 
ignored by the computer at 



there 



e. TTie text 



ol the 1 



The execute indirect op code, XI;, is per- 
haps Ihe most unusual instruction in 
COMMON PILOT. The text field of this 



■ author 



1. TTiis 



IV, 

The graphic op code, G:, 
computer to treat the screen 
nal as a piece of graph paper. The 

instructions including move, dra' 

ceding operations requires coordi 



if the t 



part of COMMON PILOT instructic 
While this instruction is infrequently 

the most complex programs is dependent 



T 



problems.eacho/whichstartedwith I 
el PROBI, PROB2, etc. The followins 
would give user-control of access to 



Language 



:als Ihc siring version of Ihe user-supplied 
!ion in IS. Then the XI: t.iuses execution of 



T(C-2=A^4): Anwuage. 

The instniction will execute only if the 
expression is true. Since the expression 
can contain any of the opJerators or func- 
tions legal in the compute inshnction as 
we1Ustheconnecfive5=; : ; ; =; =; 
and the operators AND I&), OR (!), and 
NOT ( 1, this is an extremely powerful 



^am segmenhns with duplicate laljels. 
The G option allows the user to insert 
GOTO commands from the terminal 
whenever this option is set. This allows 
the user to deviate from the planned pro- 
gram sequence; it is useful in di ' 
programs ai 



garni 



fea 



. The e 



Additional Conditions 


numeric or alphanumeric. Because the ex- 




pressions can be rather long, we aUow the 


We have already menHoned two ot the 


C conditioner to be appended to an op 




code. This will cause the mstruction lo ex- 


codes, the Y and N conditioners. Three 


ecute only if the last evaluated condidonal 


additional conditioners are included. The 


expression was hue 


E condiHoner will allow execution of inst- 




ructions to which It IS appended only 


ed to specific op codes to alter some details 


when ao error condihon is operative. Err- 


of their execution. ITie hang modifier, H, 


ors which pile nse to an error condition 


can be appended to the T op code (TH:1 to 



■edien 






3uld oi 



option, E, causes an immed- 
iate subroutine call to a subroutine named 
SYSX whenever a user response starts 
with the character. The author has com- 
plete htedom in programming the sub- 
used fur a number of 



5;for 






iipability. The following sequen 
irovide the .latter. 
■SVSX C; AS = %A 



is the carriage r 
at the end of the line, The J modifier cai 
appended to the M op code lo cause 
automatic jump to the next M inslruc 
if the current match fails. The S mod 
on the M op code allows for s 
tional latitude in spelling enors: when ap- 
pended lo the A op code it becomes the 
accept single character instiuction. The X 
motlifier when appended to the A op code 




(type rssull) 

E: A 

(return lo last accept) 

Notice thai the edit version of the com- 
pute instruction and the execute indirect 
instruction are needed for this sequence. If 
the escape option were on when the user 
typed" SQRnOO) + LOG(IOO)", Ihecom- 

■ inily to answer the orig- 

Obinouslv it is possible lo make coding 

-s in COMMON PILOT. When a ojd- 

unlered the offending line 






wilhar 



■. In tl 



often possil: 

in a single testing pass, and more impor- 
tant, the user, who typically knows noth- 
ing of programming, can continue witii 
theprogram(perhapsbytypingGOTO f 

This completes our introduction tc 
COMMON PILOT. No single article car 
adequately describe all the possibilities of 
fered by a high level language, but wi 
hope Ihat tills at least gives some idea o 
the capabilities of a good author languagi 
and an idea of how those capabilihesdiffei 
from thoseof the typical computaOona 



. Forr 
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^^^H^iB 


The CO 


1 of the ma 


nual IS Sh.llO; please 






include 




1 $2.01) for aimiail 


-based miilliusfr sys 


^^H 


postage. 


.*.„„< 


mvrkal. 


nalK Ihcrt art i 
IS which ..in bi 1 


cw addibonal of. 


. 






otthePR inslru 

options 1 U anc 
rs Ihe label libic 


tion (Wc hiic 1 

'C'lTTit''wopl.o 
hus allowing pr. 
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Greater success for your 
company could be just a 
phone call away 

Advertising in this 
issue VBZSX 

Need we say more? If you have a 
product or service to sell then do 
what more and more of your 
competitors are doing - selling 
through COMPUTER AGE 
Get all the details today by phoning 
Advertising Manager Vanessa 
Blackburn Kiddle on 01-928 6394. 
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NgSi- Produced and widely used in Engiand and U.S.A. 
" COIVIPLETE BUSINESS PACKAGE 



INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMAI^Y 

PROMPTS USER. VALIDATES EACH ENTRY. MENU DRIVEN 

Rpproximilely 60-100 enlries/inpuK renuirE only Z-4 hours weekly and your Bntira business Is under cnnlral. 

■ PROGRAMS ARE INTEGRATED- SELECT FUNCTION BY NUMBER- 

01 = ENTE_R r-JAWeS/ADDRESS, E 

'r'pSrch'ase^s'^^^ is = prInt aS'ent statements 



B = ENTER/UPDATE B 

i9 - EXAMINE/MONITOR S, 



E RECORDS) 



IT CASH Fl 



^ ^ := UPDATE " 

= eJiAMlNE/MONiTOR PURCHASE LEDGER 

^ EXAMINE/MONITOR "" "^'■^ 

- EXAMINE PRODUCT a^Lca ■.- 

WHICH ONE? (ENTER 1-24) 
01 SUB. MENU EXAMPLE: 01 " EXAMINE: 02 = INSERT: 



MONTH FILES 



AMEND: 04 = DELETE 
05 PRINT'a273): 06 = NUMERIC COMBINATIONS: 07 - SORT 
VERY FLEXIBLE . ADD YOUR OWN FUNCTtONS , [ 

G. W COMPUTERS LTD, the producers of 



News 



Letter from America 



Peter Krass 



THE 

wmesL 



A; 



iplosive growth in the BmaiUcom- company. Th 
jler retailing busines. Theindus- highly skilled 



In fact. somee>perls now say that 
as one-third of all U.S. compute 
will go under during the ne>t two 

Since I^yS, when the first cc 
store opened in the U.S., comput. 

consultant put it, nothing ■ 



cmputerstoresisgrowinB. I'ardculariyin '^'='- 

the dties, this compctiBon is already in- '"£' 

tense. Reflecting the opinion of other in- "' '" 

duBtry observers, Scidman savs that the •'"'^ 



res nor the 1, 
t deal of com" 


.rgc depa 


hede- 


tobew.iilingl 


wTmo,^' 


'r\t°rW 


irket before tl 


the other 


a. -I-he 
hand 


ngmiinycomi 


~,r 


,.« 










]■. hovsevi 


'r and 



however, is clear: computer stores, in ord- ideul , .■, : 

er to survive, must keep up with the ni.irtu !■ 

ers say, a dominant style among success- Tandy\ Rjd 

fulcomputersloresis likely toemet^e. . whether this 

According to Stephan Seidman, sue- ti 



r types — those which si 



■ here is quesbon are eyeing the personal computer market- 

^ ^, ,jj|| increase over P'^'^^- General Elechic, Honcvwell, Con- 

eipetls say that consumer '""' ^^'^ Corporation, Atari and AT&T 

.Iready peaked, while others have joined Tandy Corporation and Apple 

nited growth. Computer Inc. ,n the proc— -' -"—• ^-■ 



roblen 



U.S. f 






suiting group. Seidman also says that 
hobby stores will not play an important 
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Under-capilali 
ilemofsmallbu: 

arly troublesomi 



atii.n is a common pro- },c says, ' inev ,ire noneltifiess semng-up 

messes m general. But in ii.igpdeg j^^ j^^,,,, j,,^, ^-, m.ilterof dme." 

capable oi givingqualitv pufpr market unh'l'lhev fed't'h.iHhe small- 

Me", Seidman says. "Now," he adds, service, btore owneni are frequently un- ^r mmpjnies have completed (he task of 

■stores have to decide between only the ^\^" ''^"'"^ enough funding from the defining the market's weak- and strong- 

busmes and the consumer markets banks and other h nan en I sources Inother p^„n,s Once that happens itis likciv thai 

cases store owners underestimalL the they will move quicklv 

AcLOrding toa ciimpulcr magazine edit amount of money nctded to operatea ^uc [„ (he meanhme eiocrts '.iv the stmB- 

gletodefi 
athmg-isit. 
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The Microscene Viewpoint Martin Banks 



PACKING IT IN 




Mkroproassors are becoming mien) unwenes. sities thai can be achieved (and therelon 

Does VLSI mainour Very Large Scale Imbility Ihe complenty of the arcuits) is lOO Hmes 

to ux evert/Mng Ihey offer? greater than thai possible today. But, this users. 

is only in theory, Also, the design and developmeni 

Very Large Scale Inlegradon - VLSI. There are one or two practical problems of these high complexity drcuils hat 

[tailsoundsratherboring doesn'tit. that such development poses. The major alaimingly, Intel's 8086, 16-bl r 

But this is going lo be the next dev one concerns the semiconductor manu- processor cost around S2D rmllli 

elopment of importance from the semi- facturers themselves, at least those that develop. Tlie 8080 cost around SI m 

conductor industry, and its Impact is operate in the merchant market, selUng These days, to develop a chip c 

going lo be far reacWng. So it is perhaps their wares to all-comers. Another con- highest comple-dty, the Bemiconi 

somewhat sunjrising that the semi- cems the end-users, and what they will industry almost needs to giiaiipifff i 

conduclorbusiness. whichhasin thepast end up with as available products and reasonable market for the part, 

been a worid leader in that major growth component- ' •—■'- — - "■"■- 

industry— jargon ~ should come up with systems. 



r industry's problem his law i 



■One or Other Will 


'■i£™ 


-ompleidly no higher than 


come out on top' 


the semicon 
problem will 




— 


memory devi 


es, where Ihe demand IS ir 



adding a "Veiy" to the existing "Large 
little on the feeble side, 

result of force rrmjeum. The application of 
intense thought and effort elsewhere has 
squeezed imagination dry. Certainly, the 
results of VLSI that you and I wiU be able 
to lakeadvantage of will have been bought 
dearly, in terms of brain-power, by the 

7^^^"""°' •"^•"''y'' ''^^^'^ ^"'^ satiable, and the __..., _ _ , 

In essence, VLSI means the abiLly to But first the problem. Several years ago, conductor technology can be exploited to 

pack on to a dreuit, approximately the Gordon Moore, one of the founding the full. But any dev.ce uang logic func- 

same size as those currently available, fathers of the leading US semiconductors bons is a dilferent matter. He .summed .t 

many limes the functional complexity Ihst manufachirer, Intel, produced a statement "P f> <"^ ^me by saying he semi- 

is possible today. This will be achieved, at that became known as 'Moore's Law'. In conductor industry may well be left saying 

its simplest level, bv redudne the eeo- effect, this said that it could be shown that thanks tor the memory . 

metries of the individual drcm^t elements drcuitdensitiesdoubledeveryyear. Basic- The push for complex.^ would not 

within an integrated drcuit. This reduc- allylhiEialsomeantthatthetunctionalcap- slop, however. Moore sees that role bang 

donisoften defined bv the criterion of the ability of drcuits doubled. Up until the taken over more and more by the systems 

width of line that caii be etched into the advent of VLSI processing capabiHties, manufacturei^ using in-house manu- 

dreuit. A fairly standand wdth at the this law has been fine and dandy, and the fachinng faaliBes^Custom design would 

momentisSmicrons, orthousandlhsofa marketplace has been ready, willing and become very much the order of the day, 

millimehe. -State-of-the-art' is wpre- able to absorb all the fumlmns the semi- This is already the case in much of the 

ductorin ustry as eena etot row ^^^,5, ^f y^g |^g|^j ^.^^p^j^e, ,,;^p ,hgr 



and 2 microns, a reducKon of up to 60% or 
current stale of the art. 

This, however, isby no means the limit 
Using alicon as a subshate, il has beei 
esfimated that the theoretical limit to thii 

rtlispontthe fundamental laws of physici 



This is now changing, I 



merdal proposition. This is of funda- pape 
mental importance to the industry, which 'he c 
by the very natare of the production pro- (a S< 



own fadlibes. In fact IBM is 


often 


reckoned to be the biggest semiconci 
manufacturer in the world, bar none 


uctor 


The logic behind this suggestion 
il will only be these companies th 


•S 


complex drcuils. This will not be be 


tb.- 


fachire the devices actually at a lo 


s'"o"n 



marketplace) 

II 15 intere'iting to note thai, in Ihe sm; 
systemsfield Commodore already owns 
impany, MOS Ted 



Viewpoint 



out on lop, and, in large i 



general-purpose proi 



nolosy the makers-oMhe 6502 mi.n,- i:^':^::^-^!^^^.:: :::^ A, face value, it would appear more 

prDcessorused.nthePET.Atanisbiddine gpedficdrawbackswhenanindividualap- likely thai those systems companies either 

r/«,'^'''f r M "' pUcationorsystemisbeingconsideredso w, h h m,conductor plant, 

Coast manufacturer, Maruman. ^^ software overhead in developing ry se lies wi h one. will be in a 

The diametrically opposed view has ,g^ ^^^.^ „e|| be large. The way so b tt p ti gineer new unique 

been recently proposed by US market r"- .,''..' . ' . ... . ._ ..._ .t__ 

search company, frosi and Sullivan. It 



ig poi 



theiropiraon^altheintroductionofVLSI facturers toproduce.orhawproduc d 1. g g a] p rp se processors, ar 

arcLOts will leaa not to more cuslotti tbem, ^lardurar^ capable of providing tware 3 ee he facilities th* 

de^gn. but less. Instead, th^ see the m- ^^g^ functions r^uired, rather th try equire 

troducbon of much larger and more com- ^^^^ftw^^ 'engineer' them. 

plen general-purpose arcmls, partinilarly ^^^^^^^^^^^^^^^^^^ H w h one thing thy 

This has obvious attractions for the ^^ Keep your hands off '?' Nope, They ten 

semiconductor companies, who affer in- ^^^^^^^^^^^^^^^^^^ rather to say, "well done", and offer t 






et the software for 



undoubtedly result in changes !i 



r seem to ignore one point. Software is the most Mkely outcome is that the two 

V often more expensive to produce opposite routes wiU co-exist; they may If thingsdogo thisway, thenilistimeri 

ch more liable to get worse than better, ever a chance that one or other will come soon there will be plenty nf wnrk to do, | 
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is tiie Company to contact 

We cover a full range of equipment including Ihe APPLE II [from E695/I6K1, 

theMICROSTAR multi-user system (from £4.950) and the powerful ALPHA MICRO 

which will run 1 to 22 terminals — the rnost cost effective system available todav 

WE OFFER A COIVIPLETE SERVICE which encompasses advice, systems design, 

sale and installation of computer and peripherals, as well as tailormade software, 

where necessary. There are fully documented ACCOUNTING and WORD PROCESSING 

PACKAGES etc., for ACCOUNTANTS, SOLICITORS, iVIANUFACTURERS, 

RETAILERS, MEDICAL PRACTITIONERS in fact all business applications. 

ALSO In stock are PRINTERS, VDUs, CONTINUOUS STATIONERY, DISKETTES, 

DISK BOXES, all from the best names in the computer world - TEXAS, LEAR SIEGLER, 

TALLY, QUME, PAPER TIGER etc. 



So li yon either wish U 



MICROSOLVE COMPUTER SERVICES LTD. 

3rd Floor (rear), MIDDLESEX HOUSE. 

29-45 High Street. EDGWARE. MiddlsWH. 

(exit 1 M1/2a mini. Wbm End), Prices ex. VAT. 

TelephQner01-9S1 021B/9/0 
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'The future cannot be 

postponed, especially if if s 

about to become yesterday. ' 



ts speed will unbal- 
luals but whole na- 
prepared. 



don. What's mi 
pro lit selling tht 

The only trouble i 
andthebulkofpeopli 




Marketing 



• 5 Computers in Ihe professio 

■ 6 Computers m departmenl 

and medium-sized busines' 

■ 7 Computers in smal 




Computers in schools 



„ls range over pn>- 

. gmdon artificial 

inalv'^i'-flndapplicii- 



re acule with the incrca- 
lall computers. 
Opposed to this is a body of opinion 
imoun ting almost lo belief that says future 
■enerations of computers will hardly need 
irosramming (the American sales pildi 
ti^e). The necessary programs wil 
already be resident in the computer and 
the computer will in any case tolerate in- 
slructiona that are "fu27-y" by today's 
standards. That is. instructions will cor- 
respond far more closely to natural larv 
guage. The belief i ' ' ' '-■•'--- 



oridesignertortheiendor S\m 
good word to use lo describe the 
ship 

Thestrengthoftheuniier^ilies 
Iv in the computer use m faculti 
pa rate as computer 









of 1' 
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ming in 






density will be in two to five orders o 
magnitude. 

But for the foreseeable future the pro 

grammer shortage will continue. The ob 

' J alleviate the shortage is Ihi 



computing in all 
through teaihing ar 

Ofcourse, there are a limited number of 

But increasing numbers of students in dif- 
ferent disciplines are exposed to smaD 
computer usage. They graduate, enter 
employment, carrying with them theabili- 

ters. The graduates of this decade will in 
the nent couple of decades add yet another 
powerful impjclus to the proliferation of 



presented as suitable for school, i. 

sales methods emphasised the plug-in- 
and-go angle, leading many people lo half 
eipect the computer to program itself. It's 



differf 



ler system, with plug- in 
games, elementary programs, a 
plified instruction set. This, in 
be displaced by flat screen telei 
which incorporate — almost af 
thought — microprocessors — i 
have the ability to plufi into g 
database like Prestel. Once thi 
gent TVs are priced under £200. 
able in the High Sti — "- ■' 



loduli 



1. quid 
5 happene 



it the E 



with e 



dbya 



of the in 



...wnwill. 

In competibon with the intelligent 
set as consumer durables, will be langu^ 
translators, "revision notes for exams"; 
lelligent dirti 

through outlets 



very 



ine displays; sold 
s W. H, Smith. 
, N5S. Dixons and, naturally, 
HarrodsandSelfridges. Also available will 
be microprocessor based toys with speedi 



i back to the fact that the 
^undefined) microprocessor looms large 
but the microcomputer is hanily familiar 
as a word let alone as a tangible object. 

authoriles about small computers: their 
cheapness, versatility and utility. 

The market is well-defined, but the 
purse strings are tightly controlled. The 
opening and shotting ot the purse de- 
pends very much on government policy, 

The great advantage of selling to schools 
is that a lot of applications software can be 
left to the schools themselves to develop. 
The schools market is worth persisting 
with. Sooner rather than later, as has hap- 
pened in France, the government of the 
day will admit the fuhire cannot be post- 
poned, especially if it's about to become 
yesterday. It will'be obliged to undertake a 
massive purchasing exercise for schools, 
spread out over a five year period. And 
this will have to happen by the middle of 
this decade. 

ed market in Britain, and currently the most 
accessible. It holds and is fulfilling the pro- 

merand vendor, it is in research establish- 
ments and university departments of aD 
disciplines that invaluable develop menis 

this fuUy aware of the massive efforts of 



Modul. 



Uni 






npany peri 



the development of e 
and efficient algorithir 
now sold for small """ 
ous quality, It is tri 




bli: 



of 58 



Thi 



vill be amongsl Ihe mosl 
stable of tfie seven, but has as yet scarcely 
been touched . 

More than any other sector, this one wiH 
expand in response to the availability of 
cheap computers. That is, increased prtv 
liuction of the product will actually sdmu- 
lale increased demand, ralhcr than the 



Doctors, 






Professionalsarealwaysonthelot 
for labour-saving devices. They are 
capable of grasping both the rudimi 
computing and its cost benefits. Thi 
puter can also be emphasised as a k 
intelligent typewriter with word-pr 



ing capabil 
Professi. 



isionals are receptive to new tccti- 
nology if it means less drudgery and great- 
er rewards. But they will give short shrift 
to products that do not come up to their 
expectadons- Any vendor who wants to 
Dffer a professional package had better 
work closely with professionals to develop 
it. Professionals are not shy of telling oth- 
ers of their pleasure or displeasure with a 
product. 

The pnifessional market is large now, 
and its growth will be steady though not 

shallow as yet; the opportunities are im- 
mense. Servicing this market is an impcra- 
lems vendor. Apart 



from 



ling virti 



ing identifiable, with ea , 
having fairly standardised requirements. 
These lend themselves to easy reproduc- 



of sales. 

Computers in departments 

Here is a fat, lusciously profitable ma 
ket: big business already well acquainh 
with compudng through mainframes ai 
minicomputers; aware of small comp 
ters, and wishing to use them "locally 



It IS 






Marketing 



This 



and stay convinced, that microcn 

vertising, participation at eshib 
the holding of seminars. There 
. a credibility gap, chiefly 



ion oi s 



le gap th 



One of the greatest difficulties with tht. 
market isa satisfactory definition of wha to 
small business is. This us scaa'ely surpris- 
ing since they are thick on the ground and 
differ froi " 




Thif 



5 the 



I other. 



.o rne mosr tempting of all. It is the 
definable, full of individual varied 



There can be only one interfce tfiat will 
the job of educating the customer, co- 
rdinating market effort, lowering pries 
hrough increased volume of sales, lobby- 
ng government, maintaining standards of 
ethics and product quality, representing 






-and a 



if the 1 



IS gone before he 
in discussing the 



ket is fragmented because the sellir 
or cooperation among vendors. 

marketing: market research: a piece-me 
approach to the products offered, the se 
vices, the packages. If any thorough re- 
needs of the sectors of the market, it k 
being kept a close secret without appa- 
rently benefiting the initiator or inihatois 
of that research. 

Theie is no standardisation of hardware 
and software. There is a tendency (thank- 
fully now duninishingi (o charge all that 
"" market can bear, with no thought fcr 



r. Thai mterface is a Small Comj 



y too easy tor the Market- 

o become a self perpetu- 

cralic sluggard, but it wouU 

beyoTKl the wit of its mem- 



yond the i 



the effect this has on ftjhin 
are at least five bus stnictures . 
sponding number of language! 



nda. 



, In short, a chaotic asscmbla^ 
imposinga 



of feui 

It-s loo late 
discipline that will apply right . 

need is to combat the danger thala (hjnda- 

small computers will set in, debying pro- 
gress and leaving Britain at a severe dis- 
advantage. 

Establishing cooperation and communi- 
cation with the potential customer is being 
tried in many ways, but these ways ate 
t>eing followed in different directions and 
by different travellers. 



Duld not slay in acist- 

> to spread the use cf 
small computers. No doubt, the verv idea 
not to say the actuality will be the subjeil 
of lively, even hitler (and healthy) critic- 
ism. But it is essential. In no other way can 
a massive well-directed effort be made in 



Do you know the answers? 



menis? In businesses? Wha t are thev tJeing 
used for? What do small businessmen 
want? What are their problems? Is the 

people say it is? If so, just how big? Shoub 
the industry as a whole produce a flood of 
give-away books and pamphlets tor the 
public? Shouldn't there be a massive pro- 
fessional advertising campaign embracir^ 
(he media and extending over three 
months every year, apart from weekly and 
monthly advertising? Should the govenv 

concessions for purchasing of small 
systems? 
So the article ends with many questions, 

available to any. but with answers urgent- 
ly necessary and only forthcoming if fll( the 

rapidly together (without colliding) ta 
create" the Small Computer Maritet 
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We are professional businessmen with combined 
Management, Accounting and Computing knowledge 
covering many diverse commercial environments. 
You will not be met by HARD salesmen, but a team 
ready to assist, advise and answer any questions you 
may liave. Every business is different and we will 
endeavour to suit your individual requirements. 



OUR STANDARD SOFTWARE 

■ SALES LEDGER ■ ASSET REGISTER 

PURCHASE LEDGER • APPLICATIQW SOFTWARE - 

NORMINAL LEDGER LEISURE, INSURANCE 

WORD PROCeSING VEHICLE HIRE, TRANSPORT 

PLUS MANY OTHERS 



APPLE II PLUS 




Micro Management, 

13-15 Connaugfit Avenue, 

Frinton-on-Sea, 

Essex. Tel: 02556-4592 "' 
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The SIMPLE way to master 

• PKRSONAL TAX- 2(l-pluB ways to si 

• STAFF PROBLEMS - Tax-efficient rewards 

• VAT ■ NiKlitmare made easy 

• CORPORATION TAX - Plan ahead ti 

• CAPITAL TRANSFER TAX - Pass on all wealth 

• CAPITAL CAINS TAX - Prepare for hie changes 

• PENSION SCHEMES - Big savingB possible 

• GOOD INVESTMENTS - Unbiased assessments 

• OFFSHORE PLANNING - Best tax havens 

• DEALING WITH TAXMEN - They're human too! 



The unique WEEKLY updating service for businessmen, 
accountants, bankers, solicitors, doctors and the self employed. 
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Peripherals 
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MAKING 
ON PAPER 



A5 modern engineering fechniquEs 

have improved, 50 have the concepts of 

k jet pnntinR, which fall into two ote- 

dtheolheras.-oiitiiiuoiis.nk, 

c cr\st£ilb, lo pump ink onto paper. 



■ control electronics, and 

• the method in which a character is 

formed on to the paper. 
Therearelwo basic met hods of printirs; 

'mpact printers utilise mechanical pres- 
^^^c^caracer,mase 



Tiinsfer 




where Ihc droplels required 

characteraredeflectsd onto the paper 

the excess diverted to an ink gutter, whidi A ftw vcum afio lii 

is recycled. The major advantage which pensive, .jddinRsubst 

the ink jet printer has over its rival?, is that (iwrnn^a medium sizi 

it 19 extremely quiet in operalion, thus However, in line w 

making it very practical in certain appli- peripherals, prices h, 
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heated up lo260"C, 


nd 




duce well-defined doti on therm 






sitive paper 


Thus, by selecting a 


ndhea 


mg vanous 


elements, sharp ir 














awback for both ini 








ters, is the bck o! 






copies. Mos 


modem offices dt m 


™ 
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performed either a c 
a serial format, b\ a 
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line printer. 


hillv formed, or dot m 












Printer un 
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ni mechanism; con 






tranics; and 


print head or print 
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le various print methods us 
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The Professions 



Mike Kusmiraii 



ACCOUNTAHTS' 
GUIDE TO 
MICROCOKFUTERS 




Use of computers 
in the accountant's office 



120 tc 



haractprs pt 
tiosen. Anvlhifig si 



, although if 

I nmv previous hvo articles {Issues2 ^"="'7 '^P°'^^ V"" '^•" "^^ 

and"3] I have dealt wilh the type of '^^f' P""'^'' "■ addlhon. 

equipment a practising accountani . ^ samp nm'iiderations 

might buy for himself or for his die n™ S hm g 

and the various matters he should con. d H ^ 

er when recommending the purchase ■"" 
system or programs bv his clients. 
" In thisarticle.i will "give you some id i6 



t5 for a 



In selecting the nghl type of system, a 
thorough review o( your potential client 
requirements should be made so that you 
are not caught short with a machine that 
will not cope with potential volumes. 



(and 



■an use 11 as a basis for 

inli- in the problems that they 

there will bt 



Lg staff 



of thousands in the ct 
the middle of the 1980s), but also in pro- 
gramming. In this sphere, the develop- 
ment of programs for dealing with tax 
matters and tax planning should be con- 
sidered. 

In management departments, tl\e micro- 
computer can be used to prepare statistical 



. Time Recording and Job Costing 
Infhecaseof incomplete records there le 
a number of systems available ranging m 
sophistication "and priced between £3 OCO 
and 05,000. Basically, I would rec m 
mend that you look at systems Ihai 
provide 

• adear audit trail 

■ aclear set of working papers 

• a set of accounts (draft) that can be 
modified after discussion with the 

If the facility to print final accounts with 
full schedules and notes is available, this is 
a worthwhile estra, but Ihecostof provid- 



' Anything slower can 
clog up the system 



a proLessmg tSLilv 



junisl^pmgpool 
I the audit assiitai 



v.hen he lompletes 
:countv) and retyped 
.peeds thus eliminaMng any back 






ttmg 



i, II is 



U 



buyany system thai does not givevoj Ihi. 

flexibility. n> I 

In choosing a system do nut be influenc- ot 

ed purely by the end reports. Remembtr ors 
that your secretaries or audit assistants Other in. unLi 

will have to key in data, and they will need that might be oti 

to have an easily readable screen with clear through an Insiti 

input instrvctions. iice to Ihe publi 



Age would b 
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COMPUTERS FOR THE 
SMALLER FIRM 

Part 2: Should we be using a computer? 



la 10 be placed on the gondwill Eenetated 




temsm's'i^ 


ASSESSING THE NEED 




roduction 


The lirsl task is to expose any need for 
change; Iher lo assess whether the change 
Ehouid involve computerisation or not. 

Here are some of the questions wc 
might try answering^ 




up in Slock 
suffer h-D 
Enished pr 






purchases s 


dailv accounting requirements of the 




fo^ance"" 


company — or are we giving overlong 
credit or faibng lo take advantage of 
purchasing discounts orgettinginlo a 
panical the month or vear end? 




b. do we know at all limes who owes us 




of the ime 


cash-flow position and so avoid a 




company o 
that relate 



budgets? 






•Marketing 






i. What do we re 


ally know 


of our 






e of our 




o show tl 


e trends 








occurring in then 








lare figure' 


in such 






•mwiih 


national figures 






strength in the m 


rkel and o 




ible future prospei 


ts? 






e^tme deve 


opmeni 


When a list has b 


en made 


of areas 


needing change we 


can weigh 




possibiSty of comput 




ainst the 








now be made on the 1 




efiCsand 


costs. At this point it 


an be help 


ul to call 








outside the company. 






WhaUvmpulerfyiiemu 


HhcEvs/for 


n.r„«.rfs 




mously, dependinj 



ildble 



!. Such equii 
IS £300 up 



thousands of pound: 

Batch processing is appnipriale to most 
applications where two or more days 
delay is acceptable between the despatch 
of data and receipt of the - - 



£8,000 a year. 
•Time sharing 



e the 



i_ terminal through which it tr 
,y by telephone link to thebute. 



PARTIAL SYSTEMS 



through an i 

have a 'parti 

Broadly sf 



onh updated penodically ' and between which can be immediaie. Time-shanng '%l'2S 
computer runs il may bo difficult to as- providesacompany withail Ihebenefilsof -^^^ 



various records and the processing of 
transactions against these records; 
b, the periodic extraction of various 
trading analyses and statements, 
and the pieparation of schedules tor 
managementinformalion. 





thousand 


mcumng high capital outlay. The use 












power he requires — his share; the re 






maining power is available to other users 




















liRible when related to the sa 
















smaller application. However, Ih 
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a bureau for the company's period reports 
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involves the additional cost of collating 


i. 




and preparing the data a second time prior 




■-»!; 


to entry into the outside computer. The 


^ 


■i^ 


second dme handling cost can be avoided 
however, by installing a small in -house 
computer (such as a VRC or a mini- 








computer). Not only will day-to-day pro- 












being computerised but the computer will 












while dealing with the day-to-day needs 






of Ihe company. This data can then be 






transferred directly to the more powerful 
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^^^H 








be less espensive than instalUng in-hous.; 






equipment capable of meeting both 






requirements. 






This approach means that lar^.ei 


"Sly 


as terminals 


volumes of data may be handled bv a 
given number of staff, whilst a very high 


H'„ 




standard of accuracy is assured. In addi- 






sed 


r £100 pe 


bvc records, staff are able lo operate more 




gh typica 


effectively by responding to the e:<cep- 



Macroprinters 
Microprices 



Looking for dot-matrix printers costing a 
lot iess than you budgeted for? 
Stop looking. 

These three from Anadex not only offer 
lower initial cost, but also provide substan- 
tial savings on servicing. 
For around £500, the Anadex DP-8000 
provides 80-column printing at 112 charac- 
ters per second, 84 lines per minute; 
switch-selectable baud rates fi-om 110 to 
9,600: lOOM character head life; three 
standard interfaces (RS-232C, current loop 
and parallel bit); vertical tab, form feed, 
skip-over perforation controls; adjustable 
sprockets for any paper size; self-check 
diagnostic test facility; IK character buffer 
standard with 3K option. 
For a little more, the Anadex DP-8000AP 
Apple-compatibie version provides the 



required %-coIumn printing at 134 charac- 
ters per second, plus all the features of the 
DP-8000 described above. , . 
At less than £900, the new Anadex 
DP-9500 offers up to 220 character line 
width, with maximum printing speeds of 
200 cps or 200 Ipm; 150M standard or 
650M optional character head life; 11 x 9 
dot matrix capability; 'look ahead' bi- 
directionai printing, 500 character buffer 
with 2.5K option, M graphics potential; 
communications control capability, verticaJ 
and horizontal tabs. 
You won't find a better bargain. 



Rnaciex 



Come and see us at 
'Peripherals 80' 
exhibition. West 
Centre Hotel, 
London. 



. fnim Anadex Limited, 
Doma House.Guildford Road, West End, Woking, Surrey 
Telephone (09905) 6333. Telex 858762 Anadex G. 



TRS80 
SOFTWARE 

The leaders in 

innovative 

software 

All types of programs 

fortheTRSSO 

Model 2 software 

available soon 

Large 27p SAE for 

our current catalogue 



A. J. HARDING 

_ (MOUMERX) 

2Q2Q] 28 Collington Ave . ^g^ 

Wn Benhill, E. Sussex. p^t " 

--™"- i Tel. 10424) 220391 1 °"""^ 
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LET'S TALK SENSIBLE PRICES 

lO 105 





MICRODESK 



SjngiB board CPU 



>r operating system 



Steel frame 



SOFTWARE 

£255 Time Recon 
£105 SelectDMII- 
E 75 CP/MiJ" 



COLIN BENTLEY ASSOCIATES LTD 

4A Clock House, London Road, Waterloouille, Hants P07 7EZ (07014) 51082 



T 



BRAND NEWs 



compfled by Microsov 



M 



ft-. 



This middle section may either be pulled out or photocopied, 
then filed for reference. It will tie comprehensive and range 
over tfie whole field of products, services, events and courses. 
PU stands for Personal User. SB stands for small base - that is, 
small budget or small business. MB - medium base, medium budget or 
medium business. BB - big base, big budget or big business. Addresses 
are to be found at the end of Bruid Hem. 



Systems 



liial Conirol Inrerlaee carite, wilhoui 
.r'BASIC Colourgraphicsjiiadafile. 
ower case OWERTV HS23E. Od- 



AflTEFACTS LTD 

uns all Morlli Star SoH- 



iL INSTRUMENT 

MICROELECTRONICS LTD (GIM) 

TELEVIEW, sysiem lor TeleLexl S V\e 



ScHooIs version wilti speechi (xjlpgl, same 
prce SB (ZENITH) 

INTERTEXSUPERBHAINCOMPUTER 



"SopliisticatHa" systEm software. lOS oper- 
ating ByBlem, FOFITRAN 7 user lartguage, 
COBOL, Eitenaed BASIC. User software 



Ban by LMR 
FINANCIAL MODELLING SVSTEM. 

I iQol, enables budgelii 



Full QWERTY keyboi 



ileplione lina. 2) byeOdis, S 




FORTRAN, COBOL, BASIC. /ippllcaLii 
packages tor starOarD busiress Lses 
able SB Price approi raOOO 9»c 

LOGITEK 

GENERAL ACCOUNTING SYSTEM. 

or ALTOS Sun Senes complele s' 




laj lEtum info. Employee masierfile, 
year. 5) Siodt cQnIr< 



S Op«ra(irg system (RIO) 5 Hii 
guages Thiarange i)MCZ1/2[ 
micrD, dual rioppies 2) MCZ i/f 
mKTO, dual tkjpcy, VDU, r 
COBOL run-tima package 3; I 
Rack mou filed, mulinerminal C 
lirrie package 3)MCZ 1/26A.R3 
(loppy or naid disc drive 4)MCi 

mudilermiral COBOL runtime pa 
(Its MTBF (maan ume belw 
Supporl- tlek) ssrvioa, qualified 

-raining. — 



Applications 



ADDA COMPUTERS 
INCOMPLETE RECi 
SYSTEM. PET Basel 

lloppy. prli 

C3500 toi full contigjrali 



1 ACCOUNTING 



l2aK RAM. BASIC 



il. Two double sided, d 



Monotype 150s. Dale pr 



tested, dssigned fo 
Ergonomic design 
SB, MB (Monotype: 



PERSONAL Ci3MPUTEnS LI 
WORD PROCESSOR sysle 
APPLE II computer (see Sran 

Two ) 4a« Apple II, earn-, an 

pnntecC1B()0;(n1erlaceE:i10, 
sottwafBpackageElSO Capat 



(NIXDORFCompmerl. 

PRIMEC0MPUTER5LTD. 
PRIME 250.512 Kbytes, error checking 
cofecUrg MOS mam memory, Dperall 
system [PRIMOSf: floaiins pt. instruclions 
KByte 80 ns access cactie: buBiness instn. 
ticn set, virtual control panel. 3^ Mbyte ca 
ridge disc. CRT console, 8-llne a6yno mu 



If. I,'0. CPU: 32 bit archil- 



TOTAL. For DEC POP 1 1 use's. Engiish-iike 
retrieval lengusge queries dalabaae, extracts 
mtormation. Operates with DAC TOTAL ver- 






. MB (PRIME) 



SINCLAIR RESEARCH LTD 

SinclairZXBOpersanaicomputer Z80A mpu 
BaBic 1Kbyte RAM, 'BiiLlvalenl to 4Kbylesc 

necled via backplane conneclois, 3KbylB' 
each BASICmROM SinglesirokekB/won 

entry repla " "■ ' ■- 



dling. up I 






ma< ot ae Buin-m lunclinns such as PEEK, 
RND. Timer available under program control. 
Touch seneltlvB keyboard 34 slarflard 
graphicE symboB. Display 24 lines ol 33 chs 



business software — 



Supplied on tkippy dli 



Accounting. 

toll details, instniciions user irieno^. aiso' 
lime recording systems, ti nance contml 
Vendor can write special applications, supply 
turnkey systems. [NORTH STAR HORIZON. 
RAIR BLACK BOX, other Systems suppon- 
ingCP'Mllm) SB Dealer enqurnes invited 



KPG COMPUTER SYSTEMS 

WORD PROCESSING package: TAG WPS, 
for Data General eouipmeni Single or multi- 
user Business BASIC. Hard disc based. 

block), underlining; search, replace using 
defined character string, right hand margin 
luBtlflcatlon, page length control, paragraph 



SUPERTYPEH (UK( LTf). 

WORD PROCESSING System Micro pro- 
cessor, (kjppies, printer keyboard, optional 
VDU Disc capacity, 260 000 chs Oume 
printer, slandanj keytioard 



1 ) Z80 CPU 2) 64KByte 



BClor; "Same machine will 
VISICALC financial modelling t 
(Apple) 




MEnCATOR MANAGEMENT 
CONSULTANTS 



iges. Oume Scnn'l 5 DIASVWHEEL 



■jsinesB packages av 



siDck cortrol & payroll. Also special pack- 
ages tor SOLICITORS anfl JEWELLERS 
Based on Zilnlg MC2 series ol microcom- 
■--"— --- '—I MBfZILOG 



MCZ range) See 



(CnOMEMCO) > 



Compii/Think Disc Drives. Screen and 

creale and rnanagemenl sysisn PETAID 

V2 Allows immediate relrleval of individiial 

shortly BUSI\ESS PACKAGES 1) Estate 
Agents. 2) Accojnianis (incomplete 
racords). 3) JOB CONTROL for printers 

(PET) 

STAGE ONE S(3FTWARE 

Set up 1976 Partners have ■over twenly 
years" anperience in systems, software 
design. 1) DataBase Hie oreate and 
rnanagemenl package. 2) Utilines. 3) Soft- 
ware loals- 4) Cornmercial packages. 
PETAID, Version 1 for tape or sequsnilal 
disc. Version 2, disc random access, (jenaral 
accounting package. Stage One vmrd pro- 
package, incomplete 'Bcoids, insjrance re- 
newals, mailing system (PETAID program), 



UNITED KINGDOM ATOMIC 
ENERGV AUTHORITY 

INFORMATION RETRIEVAL system Iron 
fsjational Centre ol Systems ReliabillP 
(NCSR) "LhjIBOSS- Combines the tunc 



iiruclureddata: large inputs >viif>a "mil 

OLIIpUl to 



many levels of access 
unique features: dynami 



PFTNEY BOWES LTD 
SPECIALIST APPLICATION COMPUTER- 
ISED TERMINAL. Pholo shows an operatDr 
at K>e keytmard □( 7700 emliossrng terminal. 
manjlai:lured by Pilney Bowes. This high- 



SIAEnginsers' design p 
(1972) DECIDE handle 



BUREAU SERVICE I 




CF/M 
FORTH 

SHELTON tNSTRUMENTS 

LTD 

22-26 COPENHAGEN ST. 

LONDON N1 OJD 

Tet: 01-278 6273 

•£35 + £2 p&p + VAT (15%l = 

£42,55 tolal 



^NSlfzl 



RACAL-ZONAL C-12 CASSETTES 



SORCERER 

work for you 



hi-tech electronics 



r 



Britain^ first com|) 



A complete personal computer 
for a third of the price of a 
bare board. 



Also available ready 
assembled for£999§ 



The Sinclair ZX80. 





ipletecbmilirber 



7925 

I Includin g VAT 
Includin g post and 

packing. 
Includin g all leads - 
andc<^mponentS| 




5in[=laii~ 

ZKBO 

Science of Cambridge Ltd 



I '-r -i T' 



llRiLNDNEWs 




New DG/DISC 5jb5V5(eni3. T 



IBM ELEC:"m()NIC TVPEWRITER. Two 

CompacI, EilatKjnaiv cairiaga uniB, inLei- 
chargeable typing elements. Full-line bftdt 



sela of man lin:;, labs lot common lonnaiE 
Ergonomlc.^ ligm touch ksybds. Quick rai- 



ls (IBM) 



MICROMEOIA SYSTEMS 

MICROLINE SO printer, DOT MATRIX 

VenflorsiEles, "low cosi, high quaWv.niBgefl 

million Uiaraclers FealLies includBprogfam- 
seiBOlaBle tonts. grapnics c'lnting, 40,80 and 



iEEE-4. 



iton M ksde 60 736oH 



NTEGREX LI O 

Type 454C C OLOUR MATR x PP NTER 



(pressuia (eed), 9i/2" papei (IraclDr leefl] 
Baud rale 110 lo 9600, Eilernal signal lor 
optional synchronisalion ol tiaud rale RS333 
















sec Upper S lower case character set. 


BRAND NEWs 


■W' 






teletype roll Hasio imetiacB a on paraiiei 


mlS 








interface Boards tor popular micros avail- 
ble Venflorclaims, ■■uniqueiewelleftmainx 
Bad good lor at least t OO million charaders, 
nean character between (allure time of 5 
mil ion lines' £500 end-user OEIifl, reseller 
iscounts. E<-stDek Pll,SB,OEM, 


TEMPLEHAN SOFTWARE SERVICES 

experience available. Clients work can also 


sionals London Chamber o( Commerce, 

DATA COMMUNICATIONS 

B-9 April, European Data Communications 

StanbarOs Conlerence. Royal Garden Hotel, 

TEKTFIONIX 

14-18 April. Microonjcessor Wodtshops 


Bunauz, Gounltaneies, 
S«nicai, Sliops 






ANAGRAM SYSTEMS 

Recently lormed Software House Aims to 
provide ■■boptiisticated" bijsin..ss packages 
tor the micro market. Works closely with 
Brighton company, Amplicon Micro Systems 

system, far PET. Sn tounder members, all 


^s 


National Exhibition Centre, Birmingham 

BRITISH COMPUTER SOCIETY 

tE April Forum lor Users at Communica- 

munications Grand Hotel, Birmingham, E23. 

23-24 Apnl Process Conlrol spaciallsl 
group's two-day conlerence Waldorl Hotel. 

25 Apnl Seminar on Panicipaiive Design — 
A constructive appraisal In-depth evaluation 
ol a new methodology ESS. Bloomsbury 


Now launching eighth annual companson 
with the help o( CSA (Computer Services 
Associalionl Compares computer sendee 




Bzlilbltloiu, Courses, 
BTsnts 








monlhly supplements MB. BB PORTSMOUTH POLYTECHNIC 
roS'Tl?'-LL™ua»^o«e^'TE;fs'-^;; 2nd'ip°r'i^L"™::^ Steps in Miciopro^sors 

=^a:E^dn^o«^VI,i ^^^X^X^:^^^ 


INFOTECH 

-16-18 Apnl. Conlerence Expert Systei^s, 

ol Adilicial Inielligence Conlerence Chair- 
man. Donald Mi[:hie, Univerailyol Edinburgh 
Cavendish Conlerence Centre. London. 
CodBCeO, 






using FOPTH. FORTH lor a «ifle range ol folsmouth 
systems mjcroFORTH tor small memorv COMMODORE 


LOUGHTON COLLEGE OF 
FURTHEFl EDUCATION 






systems. DIABLO systems used In London 
LIVINGSTON HIRE 


E25a BX VAT 2) E50 e. VAT 3) £50 ei Vat 

ICFC MANAGEMENT CONSULTANTS 

6 April. Seminar on Word Processing Halt 

actors ol medium si2ed companiBa, proles 


CPECOURSESLTD 

29-30 April: 2-3rd July Course Buying a 

computer London. 

ONLINE 

30 Apnl-2 May MERSEV MICRO SHOW 
Exhibition and Seminars. Adelphi Holel, 

UNIVERSITY OF EDINBURGH 

18-22 AUGUST (Specially announced 
ahead ol time, by request — takes place 
during Edinburgh Festival) COMPSTAT. 
Symposium on Compulaiional Staiistics 
Edirtjurgh. 








sags and surges" on mains electrk;ily, 

ser's own system - ) Engineers 


ITT APPLE 2020 

BASIC SYSTEMS al discount Brice5 
BUSINESS SYSTEMS tram £2,40D.OO 








^9 


DIABLO □AlSVWHEELPr.nl.r, 


DIGICO MANAGEMENT SERVICES 

Assembler Language Vear-round Courses 
oltered by vendor subsidiary ol Digico 








^JH 


A ID. OFFICE PRODUCTS - 

SUPPLIES 

Hrlndiwill LIB. 56/67 Brook ttoid 


MSS 

systems analysis. Courses last two to live 
days. 
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Bus 


1 


1 i^r 


pBisjnal ComBUleis UJ 


fiJ Nei. Cauanaisn Slreal 


M.^Gra^-HillPuhyiqalio-isComM 
l^li-enueollheArrenqaH 
Mem York 

3.da4llillDorB 


("lElligenlAnelactsLFd 


E.enlev 

lel- fliFinBton Prima Compula. (UHj Ud 
(0320201689 TUB HnurBlo»Ceni.F 




" rSSl.™'" 


sjs:r~ 


^JJP^..,. 


03. 


Oigim Limned 
WeOgwood Way 
01 StBVBiaae 


rsr""" ,. 


D1.2673S62 23 Uwe^ae,g.3vtSl.eet 





SS""° T.,,.3,3 


EiC Eleclionic^ LIO 
Ponlanfl Slreel 

BS7I '^"'"'^ 


Sale Comfiuling Lid 

B57AZ lai [|3t-62Jia91 




iifii;'^i^''s. 


MBmecSysEomsLld 

TI«mePa^Ki™juslrialEs 

ThamP 


SEffr"""- 


L.™.™W.4 ■" 


TW Fony-SB«nlh InloteOi stale 


™^ UBmDre«UKLId 
UarmFe.Houss 


SlageUiiBComDiileis 
Doiset 


'""donECMSDr" 


l-4W=™na.SBoet 


BVi^yanlerrace 

Cllllon 
s Ud ^"^"" 

Seymour Ho^se 


nsuraniBLio p^^^^^ 

MiddlBgB.HA53PG 

36/3B CnidhaFhoiir uane 


a B aign Road 


SJSMburv Avenue 
06 London Wl Tel 01-734 


fJe»iion,Gwe™ "^ 

Tiii.ea736Soie« 

"*"" lorMicraMeda a 
Uinocompijlei Systems 


Hens A L5 J UP 

SI ratio rd-upDn'-Auon 


SoufliiT.MiriaEMiD 
Saugh 

I, "ipuler Sid rqr Managemenl Ltd 


WnilTiEvonWyB 


l^iod Scope Lid 


UnilevE' Comoulet Servites LIO 

Harrow RMd* 

Wemoiey lel 01-903 tJU 


ComoulerSolutinnsLto 
BZBrutBoad 


Parker sneol 


Ti™°7fsT'^^! Tat 


01..30,323 ^^'^"'°'' '^,^203!: 




" NgrtnHHCOU. iBaJlitHoiBB) 

Inloiecd LIO 
Micholsiin House 


Wonn.ng 


WesSBH Eleclriinics Lid 
nj-ti6Nortnsirs« 
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praudly present 
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hEVBDRRD 




- RS 232/VZ4 sena 



ke/boards. The Video 
nea bv top-fhght UK IB 



o Keyboard is OEM bi 






-^fromp.U 

NA5COM 2 is a powerful unit which is 
ideaLLy suited to this application, Enilial 
tnals indicate that it can be u.ned success- 
ful Ily as a communication aid and negotia- 
tions are underway with Portable 
Microsystems Ltd , Brackley. with a view 
lo developing pre-production models, a contract wii 
However.fundingforlhisventutehassHII fell through i 
tobefound. serviceable dc 

Ol TOurse, the inherent flexibilitv of the eight years hi 
nucrocomputer means thai M.A.C, is not about time tha 
restricted to the mahn selection method, broken and s; 



Project 



Ihe NRDC and vain attempts to sain 
Department of Health approval for its 



■sm the field. However, disabled people Regional Resource 
since passed and .t is Centres shmild be established where 
ic unofficial mono^iolv is handicapped induHdua 



nethod, 
soph- 



is the 1 



imght afU 



sbon of the device tu the individual schools in pr 
encouraged n 

Tonics permeates even through to the unication aid despite an eai 
ng' prtifession. At grassroots level, i ~ " ' 



ingto 



courage closer links between researchers 

While the aborti 

handicapped batnes 
phant return to the floor of the House of 
Commons, the disabled 
irup tc 





■•? 
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1 A conference/ workshop is being held 


rather than the Department of Health (the 






fra 














Ply 


■ London, to bring together all interested 
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Kl 


1 further acdun to ensure that policy makers 
















4B 


l^K 




^B 


these developments and make financial 












1 provision for them. All are welcome — 


their feelings or upset the status quo for 
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^K 




^m 


1 details ,ire available from Peter J. Deakin at 

■ 17 Tavlors Mews, Nealh Hill, Milton 
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Z-Plus Microcomputer System 



Over One Megabyte Disk Storage 

4 MHz Z-50 Processor 

Two Serial and Two Parallel I/O Ports 

64l< Memory 

An olphonumeric l^eyboord 

IrKiuding System Desk 

Price £3950 plus VAT 




El. NIJSINUriiBS 




ich means Ihal djta mav be processed, 
■ecords displayed, in Smc step with the 
^ant business activity. 



ions L^l tliis d.iss of mini-eomput 
^larl l^im under £2 [1,000, with the ^■ 
nslailatiun comprising maclimer; 



thatis^sp 


■dally designed. These figures 




may enter data 


would inc 


case on a mini-computer to per- 


through a simple push 


utton telephone 


haps £1,00 


for a package, and anything 


hand-set and receive p 


ompts from [he 


from £8,tX 




computer in the spoken w 


ord. Already we 








nd use our lele 


It is imp 


riant to appredale that there is 


vision set as an infom 


ation lemiinal 


no 6«ed re 


a tion ship between the cost of a 


usmg the faalihes bein 


offered by the 




^nd the cost of softwan^ 


BBC. Ihe r.B.A,, or 


he Post OfEw 


required 


or the company's systems 


(Oracle. Ceefa< and Prest 


l|. 


Duntigac 


mputer's liietime. eipenditure 


As progress continues 


nd despite infla- 


on softwar 




tion, the cost of data prOL 




cost Qf the 


-ompuler. 


williin the reach ol mor 


companies ane 



the range of£4(l,()i)0 to 



NEW DEVELOPMENTS 



Guidelines 



is nu parf ot his |Qb to draw a«ention lo 

which is available horn a competitDr. It is 
also unlikely thathecouldaffofd to spend, 

appreciate fully Ihe needs of our company 



— even if he weie qualified to do so. The 




wisest approach for any company about to 




embark on computerised data processing. 








nol i i IS appropriate, is to seek [he advice of 




professional consul Ian is. 




There are J number of well established 




software houses which aie able lo offer 




excellent technical advice on the appL- 




cabon of computers to business problems. 




Although such bodies are primarily m the 




business of instalUng and implementing 




svslems, they will also supply objective 






Pu^died 


slso have this abiliiy to hand with the 


Card 


added advantage of a breadth of discip- 




lines, which equips them to see the data 




processing needs of a company in the nght 




pcrspecbve 




Nowhere is the need (o relate computer 




solutions to the scale of a company more 






Hud wan 


sized business. Tlic data processing skills" 




of ICFC Consultants have been developed 




over the la.st 15 years specifically lo com- 




plement the main consultancy activity 




which specialises in assisting (he manage- 




nicn lot smaller companies. In recent years 






InlelUBenl 


tomputerand data processing problems to 




firms ran^ngin si;;e from 25 employees (o 






lnt«(.ce 



Appendix 



fliiilicial imelligence 



Series 



Mike Fairhurst 



TOPICS IN 

ARTIFICIAL 

INTELLIGENCE 

Part 4: Computer Vision 




irtial I y obscured frair view, andsoorr — 
the firsl place, processes which must 
cur before (he probtems of assembly can 

assembly task — and ili? self-evident that 
sirch a machine would have enomous 
potential, particularly in an industrial 
'-■■' — such probiems must be 

le we shall explore Ihe basic 
machine vision and indicate 
of the pQlendal difficulties 



appear decepdveH 
Figure 1 shows a popular fomicf toy in 
which a child can build a small car by con- 
necting together interlocking pieces in Ihc 
correct configuration. Although we can 
readily grasp the potential difficulties of 
tnatching together the pieces in the right 



order 



ight 











Mr.D.H.™ m 
16HazelwoDri Lane,'-=^ 
New Maiden, 

KT16 5SO. 











A framework for 
machine perception 



■arch effnrt has been expended over thi 
■ars in allempbng t.-. imitate the visua 



Attheveryoutsetil 
HindupwithquesU 





Figure 4 

which confronl Iht! designer o( a 
I ng machine. 

We can idcnuly perhaps Ihrei 
which must be sadsfied fur an 



ISIICB and relalionshlps 01 



Series 



points which should apprrnimnaU 



sure 3- 



Rgure 3(a) 5hows a ,, 
which might fall into the field of view and 
Figure 3(b) a grid of points which iraght be 
tested by the scanner. By superimposing 

guishing those elements on ihegod which 
are predominantly black from those which 
are predominantly while, the digitised 
character— oure>tracled image- of Fig- 
ure 3(c) is obtained. A (Jirarisfd (two-level) 
image of this form is particularly suited to 
computer processing, o( course, since its 

lighlforward. What would you say is 

urate a rcpresenlabon of the original 
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pearing where black points should be, F 
< ure5(a)showsaneiiampleofthis. 



Consideiasmall square or "window" of 
dimensions 3 by 3 image points and super- 
impose this on the image matrix, centred 

call P (see, for example. Figure 4), Now 
count the total number (N) of black points 
in the window. A new (transformed or 
preproassed) image is formed by making 

black point if N is ec^ual to or greater than 
some thrf>sho1d value, or a white point 
otherwise. If we choose, say, a threshold 
of 4 in our example of Rgure 4, for in- 
stance, then the point at jmstibon Pon the 
new matri* would be changed to a black 
point. 

If we now apply this procedure by mov- 
ing the window so as to centte on every 
pointodheimagein Him then we produce 
a transformed matrix with the same di- 

caused by quantisation errors smoothed 
■ Figure5sh 
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tion in the form of a finite number of dis- 
crete black and white points. We say that 
the iMnansation process is susceptible to 
quantisalinn error, and the extracted image 
ivill not have exactly the same shape and 
form as the original except in certain limit- 
npleofFigureS.forin- 
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plied — for example, the centreing of th 
image on the grid or its rotabon to an uj 
right position (posilion normalisation; 
the reduction of the image hj i Is basic ou( 
line (skeletonisahon) or the expansion c 
the image so as lo utilise the hill area of th 

for these procedures will not be considei 
edhere. 
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Hon. However, the s 

necessary to contemplate the perceptual 
ability required by an automatic assembly 

see the restricted nature of our approach 
so far. In such a case, and in a whole host 
of appUcabons where we might want to 
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to deal with this new type of 
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l^methods far describing s 
Wmo! logic fundioil: uang el«± 
algebraic functions and truth t. 
we shall introduce annlher mei 
is most commonly used by d 
elechunic logic dnndls. 

In this method a special 



: later an. In the electronii 
i of graphic symbolE 



s svmbob. 



Ihes« funi 
used by mi 
computer manufacturers. Here the AND, 
OR, NOT (negation) and Exclusive OR 
gates are as in Fig. 9 (a), (b), Id, and (d| 
respectively. 

Using these symbols we can illustrate (bi- 
as in Fig 10; 

and the EX. OR function in equaQon (S)' 
and Fig. g(d) as in Fig. n 
In this system, the NOT gale Is sometimes 
omitted and replaced by a "blob" asm Fig, 
12 (a) and (b|. 

Two very extensively used gales are the 
NAND and NOR gales, The N AND 
(derived from Ihe abbrevii 
AND) and NOR (NOT OR) g£ 
Hg.l3(a)and(b). 
These gates are sometimes d 
Fig. 14 (a) and (b) respectively. 
The equivalence of Ihe gates in Rgs. 13 (a) 
and 14 (a) and thosein Rg, 13 (b)and 14(b) 
15 a direct consequence of De Morgan's 
equations. (See Issue 4), The symbol in 
Fig, 13 (a) is used if S depends on both A 



I NOT 



if S depends 

is made in th 
in Figs, i: 



if both A 
J symbol in Fig 14 (a; 
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these gates 



implen 



. The dist 



■andfaliejofihe 
inpul(s) and output of a particular gale (or 
other logic devices we shall meet in the 
following article) is made by assigning a 
particular voltage level ^a each of the true 
and false stales. Lei us call these voltage 
levels High and Low, Thus, if A, B or S is 
true then the voltage on the pin to which it 
is connected will be High; and if it is false 
— Low, In TTL these voltage levels +5V 
and OV, On the other hand if A , B or S is 
true then Ihe voltage level will be Low; and 
ifitisfalse-High. g 
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Pascal Vs BASIC (; et agaii 
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Tasmania. cuntnil i. i ■ ii ■ . .. ■ . , rv power 

BASIL .1. I ■.!■_.■. ■...■' I IViicn wi 

Shadow boxing ^'^ '*■■"'' i "■.-.■"""'.■ '.■.- ' '■■' '■ "i- 'i' '"' ■'■'■■' ■'"'■ ' ■■ "■■"■"<vL-rtur 

' thf> -..n.lliiTt'.iri'-.i.mosLnitlimtiBASK" ou'.Lh iiiR-. wiMiiM.>>it linif m luiiminBhOK 

I Iff Asf an article by Darrel Ince al- 'iTiis argumenl has two flaws , One of real cai '. 

templed a comparison between thi'pii r^■lalL■^k^•.tandJrcl^73lion: Pascal hn'^ HAS IC is verr 'iniilar to that pedal-rar 

P.iscal and BASiC In the .nilhor'-. own almost rtathi'd ih,. ■ti-, N^m- -r-ln-r- If i~ i'.v -v '" ^-'''i ■■■'-■. >■' I'lav with, anc 

word-,, thie.irtuk' illiJstr,il.-d ■■ivhvl'.iscsl national Stand jrd » ■ r ,, ■ I i,.|.'i!i i':-- .'■..■r-ll .m ol trouble^ 

li,is LvcniL- .1 ■..TKiu- Li.ritrnd.T t„r the BASIC concept i- m ■ ■ ■ ■ ' -''It. Butv 

ilJonlvbi 



.-etljin W >t t.Ki lar down the 
il line you find y.inrself need- 

,1 suspens ions. If we pursue 
too far. the resull will no longer be a 



1 hopCtOshl.U lh.lllin.....-.,.l . :, 

match,' ,ind (hat indec'd v. .' 






two i,iPi|?iaRe^ i_s somfU'li... 1,1. 1 .i 






hiiMnj; tiio iipponiTit i.sn L iLjIr, I:.-.., 
di-pLjlL'li.,it BASIC is simpiv not inlL'ikl- 
.u. doi.H ^lial' Pascal is lar sj^-rkir. 
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Control structures 
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Consider the htimble pedal-car wel 


brakes f 

deiclopn 


Tlic Darrel Inco art.cl.' rested its mrr 




hoUins 


pamun entirely im what 1 call "■.tniaiir, 
code": the ways of structurin|;e',«„„r 
^latemenls in two languages. This is r 




this "too 
pedal-ca 



Stri Jcturectdata 



where a real car cannot go, such iis d(3wn the facility lobe al iletodelin e new types of 



objects. An example is the foci 

which are the ™me5 of pets Ihu 



canary, othsr) 



iCompafison 



log> VMth llii? patriar 



In addition it has five bmichinr^. „ 

by means of which ciiinpononts Lan ht tide those t hal transRresf^' 

built up into composites: tho imi rule (a Tht ion-, i i.|iiin ,s ir. , isn in see Mime 

mapping from one value to another) fli ,1 | in ,t there are 

product rule and the union rule (tor (or I |u ™les are 

ing agglomerates and incorporated ].it I „ a |,|e of 

the record structure), the scquenic n I r ire fewer 

(called a lile), and ttie set rule (familiar ( , I I ns OLCculc 

kindergarten schoolchildrenl The-t Lir , lutiu-L m oil trror- m [-iLUd up before 

be mixed so that you can have an itrrai o I ihis vcrv l.itephasc rhisflspeaofPasLal s 

records, each of which contain-, a turtht r dcsis,^ is one of the least noHied b\ ev 

arrayandaset]uence,andlheLomponen is pcrts but one ot its mo=e uieful teatures 

of the second level arrjvs contam retnn is Henables Ihecleverprogrammertoactual 

which are eitiier d ^implf l>pe or a = et K behave like a craftsman, wielding his or 

... The basic idea is jj^in to piovi de her kxils (compilers, analysers, etc) ac- 

buildini; bkT,-t,s lor coiislructinfi comp lev cordmg It ) personal skills. 



with an address (perhaps as some BA'-li. s 
do with their PEEKs and POKEs), one an 
drive devices with greater conceptual con- 

into assembly code to pick at bits. Thus if 
OurRegister is the name of an actual regLs- 
ler of the type given above, the following 
code will test whether the N-bit is set: 
H N In OuifleglatBT.CCode then . . . 
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r; then 



operations allow you to strip offall the rest 

by the - ■ ' '- "■" --■ 

then t[ 
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Theoretic foundations 



if([N,ZpOurR*gi5tsr.CCo(la) ^Ll*'*""' 

Pascal's Facilities tar outstrip anything in 
BASIC, Many Pascal users do not need 
ever to learn assembly code: a mind- 
numbing task at the best of times, (Some 
people enjoy it, there is no denying the 
^1:1. Some people also enJDV stripping cars 
down and putting them together, and 
learning the difference lietween a half- 
shaft and a stub-aile.) 



ply with, and defining the meaning , of tl 
constn]cts;ByconB^st,BASlCisct ,mpc 
ed of the things that were thougt' ,t to 
useful some 20 years, ago. It has ■ no fii 
theoretical foundation. 



The 
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? of thus diffi 



more complex Pasciil programs ( .han car 
be envisaged in BA.SIC. If the niles are 
defined, then we can reason our waj 
around them, and satisfs' oiirsc .^Ives thai 
the program is indei.-d correct. T( i illustrate 
the point, rccentiv 1 wrote a p' rogram o 
slightly over 1000 'lii les of Pascal in + man- 
days (250 lines/day average). At the end o 
thisperiodilwasre leased, and' ,io-oneha> 
yet found a bug in it by the process o 
testing. There are tl iree bugs in it as releas 
ed, but each of the se was foui id solely bi 

the assertions abi lul what 1' ne proRran 
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Real-time programs 

hen it comes to wri 
time pn.>grams, Pascal a 
par. Neither has the si _ 

time programs is one of Ihe most complex 
tasks a computer scientist can undertake, 
and it makes sense to graft good real-time 
tacilities onto the besl ordinary program- 
ming language vou have. That must tie 
Pascal; and it accounts for mudi of the 
interest in Pascal in recent years amongst 
the Silicon Valiev fratemity. 
It Is 

mill ^""P'^- ^l^si* i' is 



Real microprocessor 
programming 

Son e peop eatu tr\ow kv 



timers, telephone exchanges , and the like. 
It is the sort of diing Pasc il does better 
than any other I anguage a\ ailable today, 
andatwhichBASICisanor i-starter. 



Thepfitriarchi afold 



suchasBASIC .Thismean s 



p kid 
le h d The 



pKksd record 
Priority: O..' 
CCodB:seH 



What debate? 

no Great Structure Debate. BASIC re- 

pu er world: a good little language for 
playing with, for taking the first fumbling 
steps, and for writing programs of 3 
screenfuls or so. Pascal Ls intended fi.ir 
those who want their systems to work, 
reliably and efficiently, and is a carehillv 



designed programminR language ii 
poraHng most of our insishls uf Ihc 
decades, They are not really even in < 
petition for anything olhcr than a 
fringe applicafions, 
Tu these that worrv abi^uf the m 
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EOF 

En (accept) 
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SHIFT M ■ 
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to beginnlng/ontt/mBrker. 



FILE MANAGER COMMANDS 
8 — kK>klo' bad blocks. 
C — chango name, (=) 



- makedltvcloryentry. 

- cMrworkfllelonew.- 

- set volume prafli - 



OPERATING SYSTEM COMMANDS 
F — calllheFlleManager. 



OTHER EDITOR FEATURES 



" changes direction to la rward. 
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WRITE 

IT 

YOURSELF 



Since [ have described ihe search pseudo 
op table prewously, and also because of 
their similarity, I sliall only describe one 
more, namely (he procedure called kx^jbr 
operalion. 

This procedure has fourparameterst ' 




aled by forty spaces. separaBns Ihcir from 

caiedby fiveipjL-ea. 

OA 5 spaces JNZ TOP W spaces C24000 

Finally, the procedure called WmiEiuilr, 
which is executed at the end of pass 1, 
closes all the files that are in use, then 
usually prints the symbol table out. Some 

a table which Usts all the symbolic names 



Assemblers 



than one syir 
MVC which t 



vith the Une n 
urs. When | 
shed, the eii 




■en full cLincemcd fairly general in that I have coi 

ig nf symbol table presented need modification 
he assembler pro- pracUca' 



ol table c 



the I 



portant matter of prindple. 

the philosophy that the e 
should <K-eur at the end ot 



njction. I shall therefore conclude my 

bcles by pointing out some of the ways have done it 

at real assemblers may differ. Pascal. 

I. Some assemblers, usually those as- . , (;„,,,„*., 
sodatcd with mainframe computers. 
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Figure Z: BOOS tunctions in CP/M, version 1 



CONST 
CONOUT - 



SETS EC - ael at 
READ - lead i 



CP/M 



I ported by the I/O prim 
BIOS. A list uf these tunc 
Figures. 



(TI'Al, Uang standdrd tIF/M uhbtjes, a 
programs are ipaded and saved only fron 

honii wiltun TFA. CCP i5 itself j Iransfeti 
proRmm ,ind can be overlaid, as couli 
BDOS if Ihr user program spedficaily fl( 
..•^-.i^d I O JirecUy via BIOS, 

■■power-tin" reset circuit to cause a jum 
lo a specific memory location, Ihfs cur 



must be noted that BDOS is hardw 
pendent. To lailor CF/M to any ha 
? environment, only BIOS must 
liScd. By convention the BIOS r. 



houbc, DICriAl" RESEARCH INC.. won 
the race h,ind^ diiwn with its CP/M (Con- 
trol Prosram/Monilor) operaSng system. 
Probably the cleverest feature of Digital 
Research's system was the implementa- 
tion fleiRyililft. It was important, if one 
software syslcm was 10 be adopted by 

while the CPU's were similar, the I/O and 
controllers weren't. Thus, as explain- 



nine. to load the rest of CCP. BDOS and BIOS 




from the first few sectors of the sytem 
o using similar jj^i, ArouHnein BIOS then seLs up certain 
products. 5yslem parameters in page zero; Ihesein- 
ow supporting ^d^ g^^mp instniction for the -warm- 

nount and with ig trapped by the BIOS) and the jump lo 


CP/M files are maintained by n 
directory on each diskette. A fil 

organised as a logically contigu 
quetice of 128-byte records. Phya 



CP/M. Buffers are also provided for 
default disk transfers, plus a default file 
control block, SinceCCP and BDOS fiflhe 
user program doesn't use files) can tie 
overlaid, the wami-slart routine reloads 
CCP and BDOS from disk before rehrm- 
ing control to CCP. 



can be dynamically allocated to change the 
size of a file. A 33-bvle file control block is 
maintained for each 16 KB of each file; the 
user writes file name, etc, parameters into 
a temporary FCB in pageOandeseculesan 
OPEN function which causes the full FCB 
ID be read into a locafion at the very top of 
BIOS. There aie 16 FCB slots to allow mul- 
tiple files to be opened at once. The FCB is 



le I/O m 



niThus Facilities Of CP/M 

The functions provided by CF/M a 

able for spHt into two groups, input/output ar 

the file operations, Rgure 2 lists the fun 



The Structure of CP/M ' 

CP/M (Version 11 Is a single-usei 



All fL 



idbyfii 



menting. For a file exceeding 12H recnids 
(I6KB1 the EX field is incremented and the 
data for that extent loaded into the FCB. 



single- 



ikingdisk 



sentially. il provides a user interface lo a 
diskette file system, and simple I/O rou- 
tines. Itdoes not provide any formofreal- 

hus very different from 



E. Single-byte results are returned in reg- 
ister A. and for two-byte results (ad- 
dresses) the high-order byte in register B. 



CP/Mh, 



esin l2S-b 
g buffer m 
ised. Man 



ther 



■rating sy 



5 such 



a DEC'S 8T-11, Data General's RDOS, 
etc, Intel's iSIS comes from the same 
stable, therefore is somewhat similar m 
concept, although licit compahblc. 

plus the user's program as shown in figure 
1. The I/O and diskette con boiler handlers 
(primitives) are called BASIC I/O SYSTEM 
(BIOS), and are suppUed in souree code 
form to any user if required: although, 
say, PERTEC provide a spedfic tailored 
version for their ALTAIR machines. The 
file handler is includedin the BASIC DISK 
OFERA-HNC SYSTEM (BDOS). This sup- 
ports up to four IBM-compatible floppies 
in the normal form, although eipanded 
versions for double-density diskettes, etc. 



MMiii MMiii Ill iirnrn 



The a 



'ailable. 






■ the Console Command Prw 
(CCPI, which utilises the BIOS rautine! 
and principally creates calls to BDOS tn 



FIELD 


FCB POSITIONS 


PUflPDSE 


ET 





Enliy type (coriemly not used. Dut assum- 


FN 


1-a 


Rie na™. psflded with ASCII Wanks 


FT 




File type. pMded wilh ASCII btanks 


EX 


n-u 




RC 


.5 


Rscotd count Is current BilBfri 
Size (QlolZB records) 


DM 


16-31 




NR 


32 





r 



_ _ PD/U supported. An DpBPnal ^ednr "stagger" 

is then moved from Ihis buffer to the tar- ^rflVl translfllion vectorisalsoincluded. 

wnte the whole sector is read into the ^Qnal utiLties n.imelv '^ l*" * ^^*^^ extents (2S6KB): with version 

buffer, 128-bytes modified in memory ' 2,0 physical sectors can be grouped {clus- 

and the whole written back. Only one MAC - anSOBOmscroassembler lered) by parameter sdecdon into mulli- 

transienl buffer is thus required, inde- SID - a symbolic debugger pies of 1 to 8; which, coupled with an in - 

pendent of the number of concurrently TEX - a te« tomiatter crease to 64 extents, gives a maximum file 

open files. DESPOOL- a simple non-lnterropt driven sizeof(j4x 16x8 = SMB. Using a grouping 

routine tor simuHaneous sup- factor of 1 creates a version 1.4 compatible 

port of console and prtnter pig ^, n,^ j^me time, a new random ac- 

CP/M Utilities Microsoft produce the following Ian- r1^>°,1''^ "'%''"" ,TTm 'I'' j.",!^ 

(.luuuLi. nil luuuw.iiB loii BDOS, allowing physical disk blocks to be 

The user accesses CP/M vi,i (he console ^^^^^ processors and software develop- j[]ue,i,ed dvnamically when wiitten. 

terminal, ,;ommunicatine with CCP. CCP '"'^"f J'^^- The dir..clory system has been cnhanc- 

- atei;led«o' '^.. V\ '' " ■' ' '^" " ^ "^^''J""" 

- BBOaOandZBOMacroAssem- ''""l^'"""- ^^^ l"^' appended by file; most 
bier which generates ralocale- 'li*^'^'^'"-' systems are protected only by a 
Bble code modules, Linhef, physical tag on the diskette itself, so that 
Loader, Library managef and this is a major advancement. 

are included. system, MP/M hasbeen released. MP/Mis 

- asimplB^K.HnBxlHndBdmem- compatible with CP/M but supports a 

exlonOsd 8ASIC interpreter ^J" 'ba^^s^tched" memoir le'^'2'or 

'MBASIC^ are all available. oaiit. iwuintu memory (e.g. z or 

MBASIC approaches DEC'S '"we memory boards with the same 64KB 

BASIC-PLUS In standard, address space, one of which is selected as 

- languBgecompaNWewrthver- acbve by an I/O initTucdon) A real -lime 
sion 5 MBASIC. clock is required and [niemipt driven VO 

COMPLEX ' cncv is now b.i,.mins severe, MP/M can- 

- ANSI 74 precompiler/lmet- noi have the universal appeal of CP/M, 
pretet wflh ISAM, COPY and Since sharina of a cheaD S Wt miciu is also 
EXTEND, InleractivBwIBi AC- ;„_„^i„, ,„,ri,.^„„ .hu .„,..■„,. 1. „K.,i 

CEPT/OISPLAY. ".."-wh,, r„.nnhn„ .h,= =.= ,„,. ,. nhv,- 







EDfT-BO 


ERA 


- Bcsse named file from disKelte 


MACR{>«I 


DIR 


- display dirsctory ol specified 
diskette 




REN 


- rename 11 le 




SAVE 


- save 'n- i56-byle blocKs of 
memory starting at location 256 
(lOOHcxIomo diskette 


BAS.C 


TYPE 


- display the conlentaol an ASCII 




a Slum 


other command issued to CCP !■, 
ed to be the name of a disk fil,.. 


BASIC 


which 


IS loaded from Tib upwards and 


compiler 












BO 


assta 


dard with 1 utilities initialed bv tiie 


COBOL-80 



PASCAL-BO - compiler ""^V ^ P^^'^'"' 'of ^ 



16- 

compatiblc with the MACRO- 
and linker cti 
mn UCSD inl 



not the . Summary of CP/M 



sienTljonmand'' of ttB^'stniiB "'"^"''TEL's''L'M, ZlLOG's PL/Z, etc. FORTRAN, HASIC and COBOL a CP/M 

DDT - ™aTand exBculo CP/M Dvna- ''"'»^" as CIS-COBOL, produced by small business computer. With die excel- 

mlc Debugging Tool Microfocus, includes a screen formatting lent Editors, Debuggere, Assemblers and 

PIP - loadthePeripherallnlerchange utility. probably PASCAL such a system also 

and peripheral mtErehangos, the ready availabilitv of data communica- velopment System (MDS|. bul as vet there 

ED - load and exBcuieihe Text EdN- tions products. Some good ones are avail- are no equivalents to the In-drcuit-emula- 

°™^rams'and^'lhre^™ ^'''^' '^<"*«^«''- including a spedai pur- tors (ICE) available on the microprocessor 

SYSISEN - ^^«w CP/M system disk- f""sfer package and a generator system TEL, on their own MDS, also provide a 

etie, which will produce IBM protocols based real-bme cvecubve, RMX-Hl) TViere are 

SUBMIT - submit a file ol commands (or '■"i Bi-synch up loa full HASP emulation,* few e(] uivalents commonly suppo rted un- 

sequential baiOi pri>cessing, der CP/M: STOIC is available in tiie CP/M 

DUMP - dump Ihe contents ol a (lie in ^ ^ ^ . users' library (whole iiost.sofprog.ramsate ■ 

•— ' Enhancements to CP/M available for the cost of diskettes] and Sys - 

tems and Software Inc. offer R'cX-80 f'jr 
Sl,500, 

ihance CP/M. 

under CP/IM "^ui'i'e "~^'n""° "ih^rPstepfon 



MOVCPM - regenerate CP/M eyste... ,., _ 

given memory size. ^Hi" 'he increasing availability of Hgh- 



Furttier Software 

t faster than 1200 b. 
block i- 



tibvioiiii therefore for any 0th e oiwa. beenaiidedordeletod fron" fil 

uKlisc the CP/M functions Leading her'"o'tTe^lo'rrlr c'^'"L'd^i^dTDPB docun-,entation!'[t',saccer .laVat the'user 

amongst such uBlibfcs are the language "er ot ■iectors etc can be defined A PI d |^^^| ^^ Assembler, D DT. etc, but fur 

pnjctssors developed by Microsoft Curp 1 u p f d /v rv rrf ol l( Wir instance the rules quoti .■d lor creating a 
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Operating Systems 



Paul IVIartin 



ACTIVITIES 
AND INTERRUPTS 



-[ntroduL-tiim lo some of Ihe .ip- 
■ pnjaches taken to try and get ni.iiv 



DE DA A GETHRS A UE 

LD HL.(DATAZ)i GET SECOND VALUE 
ADD HL.DE ; ADD THEM TO GET 

LD (DATASI.HL ; TTIffID VALUE 

The inslnii-tiims contain Uie aildresxs of 
threelocalionB DATA1/2/3 which rtijitoiFi the 
values used by this sequence. These loca- 
tions would be defined in Ihe soujce code 
and would be given addresses cotiespond- 
ing to actual memory locations by the as- 



tmbe these !re tenncd ABSOI-LTF ad 


provide a soliibon to this problem in the 




lorm of one or more INDEX regislcrs; sim- 




plv load the absolute address of DATAl 


DATA refers 10 location COM 


into the inde> register and refer to each 


DATA2 refers D location COM 


data location as having an address fomied 
by addirs an offset value to the contents nl 


OATA3 refers □ kKstlon C0O4 


Th fi h tliejddref,M.'Mncn?a5ebvtw 


the index register. The instiuction se- 
quence woold now become; 


di tin e because [hew dalii items" eact 




x-up d {twd bi'les). 


LD DE.(INDEX.O) 


1 on define jU your day locations in Ih 


LD HL,(INDEX'^2) 


me p a -e in your program, then Ihev wi 


- ADD HUDE 


be gi en nsecubve addresses. TTicw ad 


LD (INDEX +4),HL 


dresses can be considered as offsets licit 




ddres zero LelusneUconsidertheabov 


The above sequence would not achially 


Ihiee data locations as hanng addresses Ilia 


be allowed on theZSO, as only bytes can be 


are Offsets from Ihe first data location: 


accessed using offsets from an index regis- 




ter: each 16-hil load would have to be cod- 


DATAIfafcrswanoftsetolOOOO 


ed as two 8-bil loads. But whv, you ask, 
should we want to use this method of ad- 


□ATA2 rBlHB to an Dtlsst of D«12 


DATA3 ratem to an offset of 0004 


dressing atall? 


s all very well relahnu the data to th 


Well, we use it because it allows us to 


d essofDATAl,bllihowdDcsthepr(^ 


place our data anywhere in memory, re- 


R niknowwhereDATAlis?Mostmimi- 






IS to reside. We can have the InshTiction 




C^" 


sequence in read-only memory and have 
the data in an area of read/write memory 
(RAM). 




Y 


The most important advantage sained 
from this .vporaluirT of the chaij^k data 
from the instnicHons is thai the instruc- 




^yi\ 


tions can be used to operate upon inorr 
f'rap; iiFii' copv of the data We load the 
addressofthe first copy of Ihe data into the 




-*<S> 


index register and execute the instruc- 
tions; theo we load the address of the sec- 
ond copy into Ihe index register and exe- 




U^ 


ing of code between more than one set of 
data Ihat forms the basis of most real-time 




1 ^-i^ 1 


" A sequeoce of instructions to pcrfonn a 






particular hjncHon we shall call a proce- 




1 


dure, A procedure has no life ol its own. 




( 


When we bring it to life by setting a data 
address in the index register and then exe- 


1 : 1 


cuting it, it becomes an ACTIVITV. So an 


Fig. 1 Sim 


User i^^ion „',x.mpl, pwartm 


Activity is a procedure operating upon 



PROCESS being bed 
gramactiiig upo d 
Whenasubro ti 
addressisautam h 
for use by tht return n tn 

ter5 before entering seiq 
might require lemp 
tets; in fact, when v. n 



Operating Systems 



have the Bubroutine results passed back in 
Ihem Pa prevent the contents of the stack 
[jettinR totaily mixed up, IliBusualtoassti- 
dale a different stack area with each copy 



A simple program 

Ljt us ciinsidiT .1 simple prostam 
file on disc. To avoid getting boRsed 

• 1, Ttwre are two input buffers f 




that moment^ then the pr. 
seeifil has filled the bufli:' 
not full then the progran j 



- another 






able, starts off the disc-wn e 



*coTid ilu e and Bo h 

then goes back to wait fo he ne npu se he h" 

The initial setting up of the po n e nd p nAat,a 




Looking back makes 
interesting reading 
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hprmiousarliclcsllsueslmdl -o €fp 


on the lei of the decimal point, e,g. 


gone as iar as getfing the program to check 


dali^x and manageTnent ntornoHcr -n em 


1 14'; 


for mis-spellings and correct them' Ore 


lucre intrnduced. Brief mn 






sfmcfMTT. do (a mana^ 
and nporl generation T 






ge might wonder why the format 


Other additions to the data dictionary 
are; possible values or values range for a 


further aspects of a dalah 




lionary and ^sttms tik 


lar storage structure for computa- 




and kiiels of fan^uoi^ 
ed:Hng. 








years, M (MALE) or F (FEMALE) for ses. 




Moreover, for good system design, it will 


• f a repan is made to the manaRement 




be useful to also know the probability dis- 


1 iilfonnation5>5teiii howcan deter 




tribution of those values. As, of course. 


Amine where to locate the mionnation 




this distribution is hardly ever known, we 


in the database and how lo present il' Let 




jnight content ourselves with the average 






and most likely values. The unit, e.g. 


Lq'^esbor"'""^''"""' ' ■'"^""' 




'years', in which the field is measured is a 


forthis. 


very useful feature tobe included in a data 








were: 'EMPLOYEE CODE, NAME AND 


Rrst, there are two aspects lo the Geld 




SALARY. Somehow, somewhere in the 


size that under which it is stored, and that 






under which it ought to appear in a report 




on each employee, there ought to be some 


request. Certainly, the last aspect must be 


across a situation when a muldnational 


description of what the fields of the EM- 


declared in the MASTER file, even .f the 




PLOYEE file are made up of. TWa descrip- 


first aspect 15 impliat. However, a general 


States was thinking in dollars while the 
UK director was thinking m pounds ster- 


tion is usually stored into a separate die: 




call it the MASTER FILE, This MASTER 


ought to be given the Facility oi acces.siriR 


Lng! It took them some time to reabse the 


Ele should also store the description of all 


data not stored into the usual storage 


discrepancy. 




structure handled by this system. It oughl 




e^m the system and.beLeveitornot, of 


tubeable to access external data gene rated 


As yet another addition to the simple 


Whif mformation should the MASTER 


by a program outside the system. In this 


data dictionary, it must be slated against 


file store? In the simplest case, if all files m 


instance, it will be highly desirable lo 


each field whether it isa key fora record or 


the system were sequential files, then the 


specify the si?e of the exlemally stored 


part of a record; moreover, variations on 




field, "in addition to the size of this field 


the concept of a key may be included: al- 


the fields associated with any particular 




ternate key, composite key. 


file. That, however, is not enough to fully 


agreed that, for each field, the MASTER 




describe the data and more is needed. The 


file should store the field name, type and 




to the name, is that of the type and format 
of the stored data. As most readers will be 


size, we have now turned this MASTER 




file into what is called a data dictionary^ 


base, where further structure is aUowed, 




The hierarchical structure ought to be 




ing it could be to requ^t a report and type 


familiar to the reader by now. Against 


types are: integer (11, fioatinK point (F), 


SALRU instead of SALARY! A useful ad- 


each field, one must store the level onto 


dition to the data dictionary will be lo have 


which the field is held. Further, it will also 


packed decimal (P) or double precrsitrn ID) 


a synomym for a name For instance SAL 


be useful to store the level type: for in- 








alphanumeric (Al data 


mistakes. Certain syslcms designers even 


dressable level. It gets quile complicated at 


The format is the s-iieofthe field; thalis. 


advocate stonng any possible -iyronym 


this stage, as, for efficient system design. 


the number of digits or characters. For ei- 






ample, 13 means an integer up to f». 


PAY as a synonym of SALARY. This will 


disHibuHon for each level under each par- 


while T6.2 means a floafing point number 




ent level! 1 shall stop here al the data dic- 


with six characters, one of which is the 


member whether the system expects him 


tionary and mention that most ensbng 


actual dedmal point, and twoof which are 


to type SALARY or TAY. Some have even 


systems only store subsets of a hill dala 



introduce the 



LEVEL NUMBER Ol 
LEVEL TYPE 



FIELD SIZE 

FIELD VALUES OR RANGE 
RELD DISTRIBUTION 
RELD UNIT 



ds have the 1 



file may not suffice. The MASTER file is of 

call a system file. Other systems files of 
interest are; a ROUTINES file which stores 
system and user pragrams; a STORAGE 



;o the '. 



)f the 1 



■n file. Itw 



MASTER Sle. (IV, 


dl then be also 




n programs in 


anee, ihpusprwi 


be able to poll 
atiable. Much 



sideline, there 
■utrcntlv referre, 
ions-, usually a 



TAX as though it was 



TABLE 

FILE EMPLOYEE 
PRNT NAME AND Si 



letwork 



port. The DEFINE comr 



of 



; a STATISTICS file(s) which 
nnalion on system usage. 
al that these files be stored in 
clurcasolherdata files in the 
is manner, the da tf 



ta Gelds, and what shou 



and actually stored within the EMPLOYEE 
file. tHs might have drawbacks; SALARY 
and TAX are not independent, and the 
user must then clieck this dependence in 



these two fields 




■wise 






.ally k 




typed or 


liscalculated, i 




the da tat 


sewil 


not he 




rule, unle 


s in eiceplion 


leas* 










Geld; hen 


ce the 






variables 


Thecc 


nmanr 


inti 






gram. 


epar 



if procedural vi 

the sequence in which the va 
;ram operations have to be pi 



might need to be performed for the 
o be brought about. Sorting will, 
■r, be transparent to the user: who 
Jt, up to a point, concern himself 
e exact nature of these operations 
nakihg a request through a man- 
■ ' don system. The al 






rath- 



operations involving conditional or un- 
conditional branching: The traditional 
GOTO and IF , , . THEN in BASIC, or IF 
THEN. , , ELSE in ALGOL. 

A n on- procedural language is easier to 
use, particularly by non-computing pro- 
fessionals. It. however, restricts program- 
ming flenbiHty. It is desirable Ihafa gener- 
al purpose management information sys- 

supplement each other. One way of doing 

system to interface to a language such as 
BASIC or FORTRAN. The other way is to 
extend the language introduced in flg. 8 to 
allow it to also be a procedural language. 
Both these two approaches should in fact 



exceeds 1000. Then inslea 
commands in Eg. 10(a) or (1 











message to them is: If you have a manage- 
















Referring back again Ic Ihe employee 










separate file; the program would havt 


paid by each employee, as is Ihe case 




under the PAVE scheme. Without going 




inlo any dcpih regarding ta> structures, I 


The programs in Fig. 8 and 9 m 






levied from each employee's salary. The 






would like, however, the reader to thi 






system should allow a faalily for defining 





FILE EMPLOYEE 

TAX-0 

IFSALARYfi'OOOTHEN 

GOTO END 

TAX = SALAnVD3 

END 



fig. 9 might then follow. Therca 
by now be cltar on Ihe need fi 
!ewls of languages within the t 



dual records editing 



Database 



acHne ( 



prograi 



-, mil h 



er lo some of these editors as being i 
nentaiy in that those used in small m 
□mputers usually only allow a Kn 
With the more I 



erful r 



larger i 



■e flexibiUty c; 



For the uninitiated, baffled by the vari- 
ety of word processors, the distinclion be- 
tween a word processor and an editor 
might not be all that clear. The disBncUon 

ture some fhooghts which have helped me 
to slightly clahfy it tor myself- In a sense, a 
word processor is yet another aspect ol a 
mangement informalion system. Indeed, 
it is concerned with Ihe storage, manage- 
ment and retrieval of data but in a biased 
manner as follows: 

The thinking underlying a word pro- 
cessor relies on the concepts of characters. 



Recently, I 



itmg h. 



lergenc 



of yel 



page ediHng (a page being what is display- 
where on the screen and tent cjn be add- 
ed, deleted or altered at the most recent 

asfarasstand-alonetextedilorsoni ' 
computers are concemed, 1 was so 






i hill St 



5. The I 



■med with easy creabon of forms for data 
itrv. Beyond this, the remaining features 
aword processor fall roughly into two 



'One must draw the line 
somewhere. ' 



have been rather rudimentary to-date. 
(alHng into the classes of sequential or in- 
dex sequential files- The reason is thai 
word processors more or less came about 
from smaU micro computers, while man- 

computers. No doubl we will sec more 
integration of word processors and mar- 

and indeed, many manufacturers arc now 
offering both types of prog^am^ on their 
systems as supplements to each other- My 

computer communicab on, though this is a 
mounbng field in database technology, 



withle 



ihng. 



tures follow the concept of updating or 
changing (exhial or numeric information- 
TTiey allow such functions as locating a 
specified string of characters, either 

Ihorugh all its occurrences, or perhaps 
through a limited number of such 



Df the 1 



ingofch 



relate lo the structure of the stored data in 
the database. The le>t edit<ir, as part of a 

allow the user lo 'navigate' through the 
data Hence it must be geared, in a hier- 

levels and fields, be able to follow pointers 
and make use of the data diclionarv stored 
in the MASTER tile. 

In order to emphasise the difference be- 
tween the tent editorin a database, and the 

issue No. 3 of Compulet Age, it is worth 
adding that the editor is geared towards 

archy of a file, while other data manage- 
ment functions are oriented towards oper- 

managemenl informalion system is also 
present in the relational database ap- 
proach, in which the equivalent concepts 
are termed relational calculus and relafion- 

thatalalaterdate! ■ 
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Name_ - 




Computers and Art 



Discourse 



Brian Reffin Smith 



HARDWARE, 

SOFTWARE 

ANDKNOWHERE 




IS sitting in the splendour of 






hat a puphemism 'inleract' can be — it groundof computinginartanddesign — a 

.gicEicd with jocu- means, of course, far more than merely to familiarisadon exerdse. 

,11 (his then?" and communicate; change is especled, perfor- 1 think we've been successful, and I 

jme people asked: manceis required! think that's because we've concBnlrated 

le Royal College of So groups ol people — perhaps formally on what [ call 'Knowhere'. BS well US on 

mputing al the RCA endeavouring to translate the skills, objects and processes designated by the 



of this u 



post-gra. 



yet, little apprcdated. This is that the v 

In which we use computing systemsin the "^ve oeen oone earuei; ii rnign 

future must surely tend lowanJs jmiperi- done later. Few have achieved 

tniv of their output, and we are trying to help iithe 

, other places, avoid the latter. 
We can accept th.5 approach in terms of , i,^^,^ organised, with heh 

an airUne pilot being presented with a sty- [^ ^ ^^^^^^ „, ^^^ 

Used display of his ainn-afl's tnm. or elec- measure of the need in the art 

Bon nighl t,v, graphics; but both these ,^Qrld for 'computer-knowl 

systems are e«otic, and anyway use few of . ^^g'^,g oHen been heavilv over 

the possible sensory pathways to the -j.^ ^^^ insights, practical e^p 

^™"- understanding, people have cc 

the RCA there is. I think, a growing parts of the College, and o 

■' ■ businessof flown down from Scotland for the c 



■rds 'compi 
e that thU 



i 'pmgrai 



We 



>e the 



and 




video, slides, displavMn all wrts of media, 
to illustrate things like sequences of in- 
structions, repetitioris, conditional 

you can more clearly and effectively com- 

'for-nexl loops', or 'Gosubs', but uang 



at the a 



ncliiiling nur 



[ suggest bo anyont who'll 



le titles ol 



both have now finished, though they will 

be repeated 

Simple programming course 

■ Computing lr> art S design - an introdUG- 



. Compute™ 


nan (2) 








■nd applied 






. 3-0d«>lgn 










n design the 








lechnology 




design 












social 


suaa 


Both coui- 


es include 


iBiting 


speaks 












des, video etc. We 


canm 


our own lele 


vision progr 


immes 


nasm 



taJking and gesticulating on one side of a 
split screen, with a close-up of the 380Z's 
video output on the other. We shall end up 
>vilh a complete series of such tapes, for 
uw by anyune in the RCA, and perhaps 
outside. 

which computers can be of use to artists 
and designers. These are: 
■ Roughly as a tool. This includes the ob- 
vious eMmples of producing colouiEd 



Discourse 

elling. reprodudng m a new contejt) — 
an understanding gained from using 
the machine, but put into usein drcum- 



'recursion' and applv them to other forms 
of image-making. Now, if she had only 
read or stumbled across those ideas, the 
result would very likely be banal, empty, 
uninteresbng. It might just be saved by its 
creator's artiste skill, but woiild otherwise 
be as useless as a portrait of a working 
miner executed by one who knew or cared 
little about people, miners and 50 on. 

design which, though superfidallv 'of 



• The third level t 
use of computer; 
by the idea that. 



involved with comp 
then go away and ui 
iiig (entailing notion 



What, 



ethes 



and refer i 



Gsh-B] 
Our I 



ingerpac 



arine life. 



• As a 'creative partner'. Here I plac. 
pects of arti£cial intelligence, modelBng 

chologically -helpful svstems. Enam- 



lob 



■eHIw 



!r if I'n- 



ig the ■ 



iuppos 



lopolo 



hensible way 



lings in 



other 



RCA? For a 
chial about things. There are clearly oi 
groups and individuals doing work 1 
may relate to outs, and we must be visi 
municate. Places are kept for 'c 
•ple(st; 



■arly a 



loney tc 



), that 



iluding on 
n. Until sc 



_.. ,.;nl on with the 

computer. And can indeed onlymcirfa far 
richer set of mappings than the above 

,.,. - ....,.: -ng and not all 



thing to do, (In passing, and analogously 
may I join in condemning the boorish non 
sense spouted and legislated by the blue 
bonnet plague, that says we should charg 
the earth to fiareign students attendin; 
places like the RCA,) 

Nest, we foster, use and expect to b 
used by, contacts over a wide range c 
relevant subjects: computing in genera 

education, policy, planning and so on. 
Finally, we recognise thai what we di 

severely practical application, must be /i 
something. We are nather a silicon nor a 



rightand can tell them honestly, then the) 



though that is a shicler case.) 

peces on computers and art in the last 
eight years or so, will recall that I used to 

those above. I used tohave 1 — computers 
as a tool^ 2 — introducing randomidty, 
unpredictability; 3 — artificial intelligence. 
Now, I think that the second of those 
categories should be comtrined with the 

haps redudng the 




who v/il! be designing tho 


e very objects. 


processes and systems. \ 


Ve arc getting 


better at demystifying a 


nd explaining 


computing to people who 




knowledge in ways as yet 




"Uhmm , , . oh yes tha 




the RCA, Well. It's ok. Yo 




the main thing is that we'ri 


gonna gel in a 


position where, you know 








of figures, but as things » 






eract with and 


have an effect on. 1 mean 


it's got 10 get 


more like that. Everyone 


nside a world 


model." (Laughs.) 






nd honesi and 


(even though you try to have it both ways) 


academic. Why don't you 5 




rraffy on about?" 




"What, changing the wo 


ridandshjff?" 


"Yeah." 




"Well 1 couldn't really 


write that in a 


computing magarine, cou 


dl?" 


"Why not? Why can't 


ou just say it, 



Sintrom Microshop 

The S100 computer centre 

Sintrom Periflex microcomputer wjtn both 
5" and 8" floppy disc drives 
vector Graphic microcomputers 
Micropolis 5" floppy disc drives (now in stock) 
MicropoiisS" Winchester /S100 systems 
Telcma computer systems 




Come to Sintrom for professional microcomButersvstems 
Dacked-up by the long estaDlisneO Sintrom Group, with 
vearsofexperlence In mln;ana micro computer systems 
and peripherals. 



# ^ 



Sintrom Electronics 

idArkwrigntRoad, Reading, Berk5RC20LS 

Tel: Beading (0734)85464 TELEX Bil7i9S /(jfji" 




Gil Filbey 



LEARITING FORTH 

A miscellany 



ands bv FtLLUP. We fype dU 
s from last to first and the 'X 



fcvMlh FORTH 1 



5 LOAD 
4 LOAD 
UPDATE 



^ ' probabiy the best procEdure to s 

'^''^•^ The equipment of the DOS Proced 

,l,'l''^ lakes rather long. 

,,,'„', t', Mill fi Dimensional Arrays 



.xntLlXl'-.L ^ 
:DOS 3D0 E> 



? slipped ir ihe word TRACE here 
^ves the sum of the diagonal 
s. It is only meaningful m square 
: and its particular property is that 

ns. The TRACE commard in the 



Try writing words for giving the sum of 
any in-line elements as in a mogic square. 

You will want to develop your own 
matrix handling routines and you have to 
' ■ ' ween speedof operation 



flejolMlity of prograjT 
possible. Fetching 



■r the 



B DECIMAL (FORTH BOOTS In HEX) 

7 LOAD screens byntimbBr(e,g,3LOA0) 

8 UPDATE (Dictionary entires will not be 



tMS.iCATALOC.il 



DOS (if the system Is alrsady In FORTH 
B LOAD FORTH DIGfTAL FILTins A S 
B LOAD FORTH DIGITAL FILTEHS B 4 
8L0AD FORTH HIRES SETUP 3 
8L0AD FORTH MIC ROUTINES 2 



Her. e is a screen of matrii commands 
The W 'ORDS in brackets at the top an 

how EC use them, The compiler ignore 

left iJfte r the leftmost bracket. Typing fhj 

ma trill, fi Mil up and print it out. Tlie size o 



Fore\ample S X I 

Stores 6 at the addiess X and all pri 
grams which get X by means of Xraunles 
this is changed subsequently by say 



■ftCONSTANTX 



until 



7 CONSTANT X 



grams get 6 and later ones get 7. 

So programs for handbng at the outset 
could well use constants for the ROW and 
COL words using XROW and XCOL, 
YROW and YCOL etc. 



counters I J K. These have tobedefined 
and you can see how it 15 done in the array 
handling eommands lis I. 

We use the two FORTH Wotds > R 
and R> The first of these passes a 
number from the normal stack (called the 
parameter stack) to the return stack. This 
second stack which is less- used by the 
proETarnmer is mainly for loop counters 
and loop limit" """ ' 



iwn loops the 






and go on the 1 
loop counter, T always refers to the top of 
the return stack even in an illegal use of T 
as we can test later. The return stack can 
also be used as a temporary store for a 
parameter but care must be e>:erdsed or 
the program will think it is a loop 



Try this 

6>R I . PROTECT 

Vni will And Uiot e Im prinlad iDlhnnd by 

CANT EXECUTE PB0T¥CT7 

(if you don't use protect vou will exit to the 
monitor - you can get back by 2000 C) 

What happened was that 6 was put on 
the normal stack, R transferred it to the 
■n stack, 1 to 



FORTH 

In the MATPROD word 01 
that we need all three loop cc 
in the inside loop. In their 
counters are all fetched by 
the inside loop you have to peel ail the 
limits and counters like the layers of an 
onion. This is all right provided you 
reassemble it promptly before the pro- 
gram tries to make use of the missing bits. 
lou can go on to K and L as well if you need 
them. In summary, 'I' defines the loop 
counter you arc in at the Hme of writing, ) 
defines the count ' - 



slrUPandisus* 
ns of X V PLOT 









3f thisi 



GRAPHICS 

We will now use FORTH with the Apple 
high rescdution graphics. The easiest way is 
to use the tape version which luckilv is 
located in S aw . FFF and exactly fills 
screen 2 in memory. It is shown on my 
EHsc Catalogue as FORTH M/C ROU- 
TINES 2. [t is ml to be loaded into the 
dictionary 



Thisr.s what they do. 
WHFT EPLOT selects white 
ERA' SE selects black 

HGF12 cleans the screi 

SETUP fonnats the scr 

PLOT 

LII4E 

specified 
A XES sets up left and bottom axes 

viTith pips at in intervals, 
7 S<Ta I3RAPH pass back and forth without 

MARKER places a 5 by 5 cross on the 

bv means olX YMARKER 
HLINE A VLINE need only a single parameter 
POINTS enables the placing of experi- 

mental data by means of XI 



rong a 
eatable. 






St of the hire; : 



Well, Ihisartid 
series. 1 hope tt 
program from tir 



hi-tech electronics 

1 Richmond Gardens. Highfield Sourham 
Telephone 10703)553073 

CUR s 100 COLOUR 




Applications 



Two Users 



Mariene Brown 



SISALL SYSTEMS 
FOR BUSINESS 



"I thought the HP 25t) was tht 
machine for us because it is a very 'friend- 
ly' machine and my problem was ' 



re-scalable flexible plastic packaging, A 
major subsidiary of Hoedet Industrial 
Holdings, it was founded m WM by Dr 
Roeder's father who tame to England from 
n^rm^nv =nA o=4b|ishaf n Factory to 
Jbags. The polythene 



Roeder. Moving from 
9nd old sfiowe< 



;ndou 



It the requitei 
carefully aim. 



1, "When the HP30(K) 
I just could not be- 

: the 300 and the 250, 



3gs which Si-r _.._ 

re sold at the rate ol^ five million , 
as Rolls Royc 






Nodear. EMI, , .... (,........ 

pubLc. All Supreme's packaging products 
are re-sealable, either through the 'Mmi- 
grip' grooved fastening which can be split 
open and then pressed together again, or 
through a plastic sLder along one side of 
the bag, or through an adhesive strip 
which permits repeated opening and dof 



in Nortt 



at thei 



mth then 



/s Roeder, 






very dependabji 

going to happen onTi 
on Mondflv, prob; 
later than Tuesday. 

products that reflect the fuhi! 
d needs of the business user. 



irdingi 



the other in Whitby, Yoi 

ing capacity of the 25,1X10 sq ft Londor 
plant. 

Up until January 1979, Supreme's ac- 



"Wc[ 



,yobi£ 



nnging 


Then Dr Roeder bought his first pro- 




grammable pocket calculator, the HP6S, 




and the desktop HF92 to handle costings. 


iecdves 






9845 scientific desk system, which finally 




led him to the HP 250 soon after it was 


devel- 


launched in the UK, Before making a final 


inllui-n/ 


deasion, he and his Chief Accountant, 




John Ford, looked at WMS System 32 and 


dbusi- 




market 


business system. 



Ihusiasm and participated all the 
"Before we had the computer we 
monthly analysis of all balances outstand- 
ing, analysed up to three months, which 

This same lady has come to accept the 
computer and 1 am surprised because she 
is not very young and had been working 
with manual systems for more than 10 

|ohn Ford has assumed day to day re- 
sponsibility for the computer which is 
used by Supreme's accounts clerks. Staff 
had no need for any formal training, they 
simply worked from Che HP manuals and 
at no point did they need to go to HI"s 
support staff for assistance. "You have to 
have one person who really knows quite 
well how to key in the data and we have a 
young girl who has had some previous 
e«perienee on IBM equipment, but two of 
our other clerical staff who had no previ- 

vety easy to understand and operate, " 
says Dr Roeder, 

The HP 250 was designed by Hewlett- 
Packard to provide large computer system 



while 1 



rang 




time. This entry-level, low-cost system 
offers the first-time user a completely self- 
contained computing facility with full data- 
base management capability, DescriHng 
the system as simple and interactive, yet 
powerful and expandable, Dr Roeder dtes 
some interesting features, 

"First of all, the L-shaped table top has 
plenty of space to put paper, the system 
has also got a normal uncluttered data 
entry keyboard and the 'soft key' labelling 
reduces the likelihood of errors," 

'Soft keys' are eight user-defined func- 
tion keys located along the bottom edge of 
the display screen, and a changeable func- 
tion message displayed above each soft 

programmer in generating programs can 
label dynamically the buttons to provide a 
choice of functions for the operator, "By 
pressing a button labelled, say, order pro- 
cessing, the buthjns will immediately be 
relabelled with order entry, pricing, in- 
voicing and so on," explains Dr Roeder. 

comprehensive order processing system 
n for sales, pur- 



chase 
fuUu! 



*ich n 



of Roeder Computer Systems & Consul- ^^^^^^^^B^^^^^^^^^ < 

«mthou5""t^atal™^frr^'r'eo"ulln'" TWO USCfS 

service free of charge. Tow HoulHiaiK !■* Ihe ^^^^^^^^^^^^^^^^"^ 

MD, whohasdirectedanumberofasHgn- Comparing Ihe HP software with oltier 

menlB evaluating Icchnologifal and systems, Tom Houlihane says: "HP's sofr- 

manufactunng h^nds for all Roeder cli- ware is uniquely comprehensive. From 

ents, ■'! feel I have much more sympathy ""' experience, implementing original 

with the approach of those manufaclurera software on the 250 costs us about 60% of 

like Hewlett-Packard and Teias Instru- ">e effort of implementing original soft- 

menls, who deKberalely take the stand W'Sre on any other compebtive machine 

thai their role in life is to manufachire the and maintaining software on the 25D costs ' 

best possible general -purpose tools and prciably 30% of the effort that you could will generate manufacturing and machine 

says Tom HouLhane, This, he says, is an 1^^ original system at Supieme Plasdca produce workshop scheduling, 

honest and realistic approach to die mar- covered order processing, sales ledger for The HP350 will support up lo five lemu 

ketplace and there are relatively few com- "•^er 1,50(1 accounts and nominal/pur- nals. Supreme have one teraiinal which 

panies who are prepared to recognise that -^hase ledger for 5(W suppliets. The com- handles the current accounting systems, 

they cannot do evervthing. "You don't pany manufacture ?ll standani products, but two more are on order - one will be 

havetoconthcbusinessman "savsHouli- so stock control is fairly simple. dedicated to the manufacninng syslern 

hane. "Our consultancy is unbiased be- The accounting system produces auto- ^^Jn,^, "fll^J" ^^^^ ^^^ ^IJ',^^ 

no'l'elf^cbt^, then tl^^wiirresult^'^an d^an^ging'^s^c^unlTlracWres'^ The^ompu-^ support all the functions thai the syslem^ 

installation that is not successful and will tor system has provided a means of tra^s- ^"^^ "■" F*^'°™- ™^ pdnter is a l« 

reflect badly on us," A great volume of mitdng management infotmation and cpsbi-direcbonaldot matni. pnnter. 

theirworkisbasedeitheronlheHPrange. marketing reports provide an analysis of ""'f P'^'"^""" Pl^"' Produces both 

partiailarly the HP 250 and 300, or the cu turners and their requirements It has ^f^^ard slock and special order, and the 

Texas Instruments DSWU range. improved the accural of adminishiitive ""'f Pl^^^-'S ^Vj^™ reflects demands 

Currently, Ihe relationship with Sup- data.atthesametimecontromnscosts Dr "" the finished product slocks, [nvenloty 

reme Plastics is that Roeder Computer Roeder has set op over 100 market calego- ™n'™l '"standard productsisdetermin- 

Systems. now with a technical staff of ries using the Common Market Economic ^ Vetio^s Hstr^"nie°manl''tact^«'^ 

ritlngapp&nsTy'L^^msl'TaS '^'^m'llfon^tSng whichcannotbedone sp^aal products is based on achial orders 

supplying additional new systems the by hand " he savs "We want to use the '*«ivedandfhesystemproducesasched- 

mostimportantbeinginlheareaofmanu- computer lo give us a message when the "'"-'" '^^ 'P™' T'^"" 1'^"'^ ""^ll^ 

facturing systems, to be the next major customer is not re-ordering when he '"'='', management m planning the 

areaofexpansionforSupreme. should." A comple. task is the cosdng of n-an-facture of standard produc s. The 

Price is now about £14,500 for the sys- products because a plastic bag can be ^7='™ can reflect vanousstagesofevolu- 

tems that Dr Roeder purchased for Sup- made in an infinity of s ^es, and everv size '""' "^'^^ "-"P^ny ^ P'"dv.cts. 



A weekly pro 
presents calcul 
holding based o 


ride 


of''lhe™idea7°t.^k 
nand, solhalthedif- 


terence between 
actual stock can 


be a 


utomatically calculal- 
an for demand fore- 



■^^^^H provide a detailed analysis of 

^^^^H Because the primary busines^s applica- 

^^^^^1 ■ base management software system (IM- casting, me oraer tile will trace curent re- 

^^^^H AGE] is considered a significant contribu- quirement for special orders to automali- 

^^^^^1 is further enhanced with the FORMS 250 management plan. The production plan is 

^^^^^H dala entry, and the reporting capability anjlysed against the bill of materials pro- 

^^^^H (REPORT WRITERI. These facilities, cessortodeterminethematerialconlentol 

^^^^^H coupled writh a powerhil enquiry fadlity the production plan and finally the malen- 

^^^^H (QUERY), provide easv access lo timely al requirement, 

^P^H and consistent information to support the f^^der Computers Systems is now able 

y^ljA^I Supr^i^e" Chief Accountant John turnkey keybasisimplememed on the HP 

fr^^^M Ford, says: "We couldn't Ihink fast 250and30OO, 

re™ PJis;!" Ud/KMj,-r lmhii,lr„ii H„Wj,i,.s advantage is that exploitation of programs years ago intending lo become a produc- 

Ltd u Id C/ra(r"MFi ol fM'.ler i.i„„p„„-, .Sy<- lij^^ QUERY is genuinciv possible for the tion engineer, but found himself attracted 

'•'"'^ '-'''■ non -professional. If the user is prepared to '" the problems produced by a total lack of 

terms software, "The HI' 250, we think, is spend a maximum of three days learning effective infomiation processing systems 

unique and represents a conscious ded- about the machine then he could entract to solve real business problems. Of this he 

sion on HP's part to exploit their lead in any reports which he wanted," To this says: "I was quite horrified at the discrep- 

hardware technology and lo provide very Tom Houlihane adds "In using Report ancy between the claims of most or many 

sophisticated svslems software which is Writer, Query or anything else, one is led computer manufacturers and their reason- 

.spectacuiarly reliable. The lack of pro- through the system and prumptt-d hy Ihe able hopeof performance," 

blems we have had is almost unnerving," same soft key faoliti, ■, Imi ,, ,...", ,..,r DrRoedcrsays heBrstmaslered Fortran 

he says. appUcations systcn. i- I. many years ago on his college computer, 

easytousebecauM' .■ Ifie IBM 70W, using punched cards. On 

Tom Houfihanesays that HP can supply intotheappropri.il,' Ins desk he now has a Commodore PEf 

processor store exploiting their SOS faa- Lty which one can lI..i. n m-,_ .,|. I ir ,. Jn<l because the machine is so small he 

lity more cheapiv than anybody else, manual, the system itscll will lejd vou olten takes it homeso that his tonofeishi 

"WhenyoubuvaHP250, yougeH3SKof Ihroughit." can start learning to use the computer 

highlysophisticatedsvstemssoftwareand Sopremc's manufacturing system is de- '^V 5"" 'o"^ !'■" he says; and adds, 

that sums up the difference between the signed to interact with the order process- "Every businessman should have a com- 

HP250andmDstothersystems, " ingsystem on thelevelofslocksandactual puter because even if it only produces re- 



Two Users 



A 



put it in _ 
working y. 



ly found 3 way oi bi 



^^ century. In November 1975. Ihe tompany 

Lloyds it ScDldsh, a major British finance 
, final- house; and subsequently, the First Nat- 
word lonal Bank of Soslon look up their previ- 
;b off- ously agreed 25% shareholding. A conii- 



irlCL 



to EITO m 



where the people who 



"We . 



withZ.5 



It Che I 



.dbyne« 



ilogy 111 



per a 



■mploy- 



of 3Q% 



Icrs and control recondiiatjone for all 
ming cash, personalised letters must 
ent to large numbers of customers. 
ie letters answer customer queries on 
r, disputed delivery, discount require- 

ird processing, 35 credit control- 



■sdict 



says Cyril Romain, Man- will need30% more computing, word pro- 

sgement Services Director at Alex. Lawtie cessing, data entry; and we hope to achieve 

processing unit on a different floor of the more space and staff. "ALF is growing so 
building remote from the typing area, and fast thai they are now setting up mini- 
Ihe avoidance of complexity in systems demonstradonofficeslhroughouttheUK. 
design and operation have combined to Clients initially approach ALF when 
give our typists this feeling of control. I Ihey have a cash flow pnrijlem in support- 
think It would have been a different story ing their ever increasing values of sales 
iiwc had surrounded them with too much ledger debtors, ALF purchase the cLent's 
hardware at the start." outstanding invoices, so providing an im- 
The redesign of the office layout was mediate capital injection. All new invoices 

use of the new word processing equip- become due for payment, the factoring 

ment, Romain says he put up a partition so company collects from the client's custo- 

that his staff could feel part uf the new mer. Itis therefore vital that ALF prowdea 

environment, at the same bme leaving the highly efficient collection service, 

original Ihopehilly obsolescent) typewrit- "The improved cash floiv forour clients 

■ ■ i alongside the proceswr actually meansimprovcdcashnow for us, 

'"^ ?.{.'."'^'","^ during if we get money in faster," says Komam. 



dictaphone, tapes 
by four audio typii 
!y 2,600 letters a month were typed. As 
more letters were needed to achieve a 
higher standard of service and collection 
performance, ALF realised that the vol- 
ume of output should be higher, with let- 
ters produced during the first two weeks 
of the month rather than spread through- 
out the monlh. Now the 






lonth, and this in the [ 



t. Mr! 



ther 

A high proportion of the total leth?r con- 
tent is already stored on their mainframe 
computer, the ICL 1901T with tape and 
disc. It is hoped that thus information can 
be transferred from the mainframe to the 
Jacquard. , 



Juld b 



inforrr 

end of 19&.) the I 



. antidpated that by the 



re that 



"Our 1 



and planning and we made 51 

The storv of Alei. Lawrie Fi 
IS rooted in the early years of t 
ment of factoring in the UK 1 
porated in 1%2 as the finan 



chanting or 



been virtually nil and oui 
ry much improved.- Inc 
ictivity of the office is 1 
for the management o 
ictors. The company a 
le same high level of pi 




by letter, ALF previously tried to contact 
customers through computer- produced 
iBtlers, "We found, like many other fimis 
running sales ledgers, that customers do 
not read computer- produced letters. We 
wanted firmly, but politely, to get 3 reply. 
But our computer- produced letters were 
going straight into the bin!" savs Romain. 
"If you produce a letter in upper case it is 
obviously printed by a computer. People 
don't take so much notice of it as they 
wouldifit looks like a personal letter, even 
though It may have been produced by a 



away from their ICL 



rcm.iincd cc 


.nsisten 


1 Ihrou 
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ideas about a 
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nent on 
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and hardware. "With Jacquard, we Lkec 
the situation where they offered us a spei 
and virtually stood back and said 'Take i' 



Embarking on a plot scheme in April 
1979, Komain wi ih the help of his consul- 
tants, Business Research Ltd, was able to 
complete a lot of test work on the JlOO 

' ■ ofthene ■■ ' 



they 



that the appKcalions software should be 
written by Ihdr own in-house staff with 
adequate technical training and support 
from the supplier. 


we avoid costs by nol buying the total 




Hardware purchased from Jacquanl is a 
JlOO videocomputer 128K processor with 




located on the thiol floor, and two with a 


Pertec 12 Mbyte cartridge disc drives (6 
fi«ed and 6 removable), four JIOS VDU 


printer on the fourth floor. "Hie manipula- 
tion of texl will be handled by the audio 


satelHte terminals, two Diablo daisy wheel 


typists on these screens and the letters wiU 


printers at speeds of 50 Cp5, two discette 


be produced on the printer. The central 


drives 250,000 characters each with a com- 


processing uni t wi th a VDU is in a separate 


munications package called SILA 1 and 


location specifically for training and confi- 
denhal work. 


Type-Rite at a capital expenditure of 


£43,000, Maintenance and technical in- 


Knowing that the true test of anv word 


house support costs over five vears, of 






stand up lo the workload, Romain per- 


the period to £55,000. However.savings in 


suaded one of his most senior credit con- 


additional staff and equipment of £50.000 




are expected, leaving a net cost of £15,000 


fer the first pilot scheme, "We deliberately 




chose a guy with the "street wisdom" of 


while investment," says Bomain, "for a 


how the company works, and he had a 


system that not only will keep pace with 


lady working under him who is the biggest 




volume producer of letlera. If his lady was 


rapid expansion of the company, but also 


unable to use the wond processor for her 


produce a higher standard of service for 


large volumes of work, then no one else 







Cyril Romain and his data processing 

team. Once having made the big step he 

dedded to educate his staff, "You I 

fo allow staff to play with it becai 

are then self-motivated and accept Iht 

machine. If they are directed to put work 

on the word processor then you are going 

says, Romain believes that close personal 

through any communicahon barriers. 
"We had one of our typists saying that she 
would never make it on the word process- ' 
or, but as soon as we got her into a group 
environment with the other girls, she 
changed, became more confident, and is 
now very successful alii." 

The Data Processing Manager at ALF is 
fc^jlft Myfs, and working under him are 
6ve systems programming staff, seven 
operators, eight data entry clerks and two 
O & M analysts. Togethi 



ff Myer- 



of his 



ponsible 



ceptance 



response from Jacquard, usually within 24 



s. Thel 







the software has gone 

Tiger Data, one of Jacquard's distribu- 
tors, have developed the software that 
Jinks the |100 to the ICL 1900 mainframe, 
ALF have bought the software but are not 
using It as yet, "We are developing the 
software on the 1900 to e«tract names and 
address details and we have to finally esta- 
blish the connection to the 1900 which we 
hope is going to happen this year." The 
second stage will be to transfer names and 
addresses from the 1900 to the |100 once 
every month, "The )100 will operate as a 

with the ICL mainframe but only when we 

support that we would ideally have wish- 
ed for," says Romain. 

Using the emulator software supplied 
by Tiger Data a link up with ALF's IGOIT 
will be tested and if successful will simply 
be used for the transfer of name and ad- 
dress information from the mainframe to 
? jacquard. ALF are now in the eariy 
Lges of designing their new system for 
? 8Ds and there is no doubt that mach- 
■iQ-machine communication and wonJ 
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WeVe put together 

a total system... 

so you con take it opart 




System 80 is Nascom'slotal microcomputer system 
It incorporates many of the existing and wideiy 
aclfnowiedged products.And many totaiiy new 
products. 

But, above all, System 80 is the culmination of 3 
years of microcomputer board design.Our concept 
was to take microcomputers to their obvious 
conclusion-total option concept. We have resisted 
offering an inflexible, boxed system. The housing is 
irrelevant- it'swhat's inside that counts. However, we 
still think our new housing is quite attractive. 

Itcan accept upto five boards,including the CPU 
board, plugging into an integral frame and NASBUS 
motherboard.lt can be supplied with either 3A or 5A 
PSUdepending on your choice of boards.Provision 
IS madeforexternal connection direct to the boards 
concerned. The housing is designed to have a further 
expansion box,plus 5 more boards.stacked on top 
and plugged into the mam motherboard. 

Not only do we give you the opportunity to take our 
system apart so you can choose only the cards you 
want. We've gone still further. You can also choose 
yourownfirmwarefortheNascom2CPUboard. 

lthas24-pinsockets-allwith link option -togive 
you achoice between 2708,2716,TMS 2716,2508, 



2516,3532,2758 and 2732 EPROMs.UsIng 2716 
EPROiyis alone givesyou over 16K of firmware. 
Firmware in EPROM is availablefrom Nascom now 
and soon we shall have ROM packages as well. 

System 80 -Total Option Concept 
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North Star Horizon- 

THE HIGH PERFORMANCE 
COMPUTER 

The North Star Horizon computer can be found everywhere computers are used: business, 
industry, education and even in the home. Low cost, performance reliability and software 
availability are the obvious reasons for Horizon's popularity. Over 15,000 users during the past two 
years have proven that the Horizon has the reliability for day-in, day-out computing. Available 
software includes word processing, general ledger, sales and purchase ledger, inventory, time 
ledger, incomplete records, timesharing BASIC. PASCAL, FORTRAN, COBOL, PILOT, PDS, CP/M 
etc. 

NOW BETTER THAN EVER !!! — The new Horizon configurations now include a minimum of 

one drive (dual or quad), 32K RAM, two serial and one parallel port, full complement of 12 S-100 

connectors and rear additional drive connector. The Horizon is now available with double-sided 

dual density drives giving 360K of storage per drive. The new drive has the additonal advantage of 

increased speed (5ms t-t access as opposed to 40ms) 

Please write or telephone for further details or send 25p for full product catalogue and pricing 

information. 

Dealer enquiries welcome — Educational/OEM and dealer discounts given 
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